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Biitorkal Eloge of the late Sir Joseph Bankb, Baronet, Pre- 
rident ^the Rot/al Society. By Baron Cuvieb *. 

X HE works which the distinguished individual td whom we 
have now to speak has left behind him, are (x»ifiiied to a few 
pages, and these of but little importance ; yet his name will 
dune with lustre in the history of philosophy. Impelled 
by aa ardent lore of science, in his youth, abandoning the 
pkasures which an independent fortune held out to him, 
he braved the dangers f^ the sea, and the rigours <^ the 
most opposite climates. During a long series of yeart^ be 
made use of all the advantages which affluent circumstances, 
Hid the friendship of men in power, afforded him, for its 
benefit; lastly, and it forms his chief claim to our respect, 
he always regarded those who laboured for its advancement, as 
having an acquired right to his interest and assistance. During 
the war <tf the revolution, which carried its ravages into almost 
every part of the two continents, the name of Sir Joseph Banks 
was evCTy where a palladium for those <rf our countrymen who 
devoted themselves to useful researches. If their collections 
were seized, it was only necessary for them to apply to him to 
have them returned ; if their persons were detained, the time 

* Bead to the RoTil Acsdemj of Sciences of Fiance on the 2d April 
1831. 

OCTOBER — DECEMBER 18S6. 
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necessary for tranamitting them intelligence, was the only de- 
lay which their restoration to liberty experienced. When 
the seas were shut up against us, they opened at his voice for 
our scientific expeditions. Geography and Natural History are 
indebted to him for the preservation of precious labours ; and, 
without him, our public collections wouhl stiU, at the present 
day, and perhaps for ever, have been deprived of a part cf the 
riches nWch adorn them. It will, without doubt, b^^admit- 
ted, that the benefit accruing to science from services lilte diese, 
is fully equivalent to that resulting from the authorship erf" 
books ; and if, in th& discourse, it is principally the acknow- 
ledgment due to noble actions that we have to express, it is not 
too much to augur of our bearers, that this feeling will not be 
less intensely participated by them, than that of admiration for 
great discoveries would have been. 

Sir Joseph Banks, Knight Baronet, Counsellor <rf State t» 
the King of England, Grand Cross of the Order of the Bath, 
President of the Royal Society of London, and Foreign Asso- 
date of the Academy of Science of the Institute of France, wa» 
bom in London, in Argyle Street, on the 13th February 1743. 
His father's name was William Banks Hodgenkson, and bis 
mother's Marianne Bate. Some trace the origin of his family 
to one Simon Banks, a Swede, who settled in Yorkshire in the 
time of Edward III., and who would have been the eighteenth 
progenitor of Sir Joseph. Others say that his family came 
from Sweden wily a century before, and had seen but two 
generations in England. It appears that Sir Joseph's grand- 
father practised medicine in Lincolnshire, and that the suc- 
cess which he met with in bis profession, afforded him the means 
of acquiring a pretty large fortune. Having risen to considerable 
importance in the county, he was invested, in 17S6, with the 
office of Sheriff, and sat in tme or two Parliaments as represen- 
tative of the town of Peterborough. 

Joseph Banks, like the greater number of young English- 
men bom in easy circumstances, atW having been confided 
for some time to the care of a clergyman, was sent to a public 
seminary. His parents at first made choice of that of Harrow, 
near Lwidon, ftom whence they removed him to Christ's CtJ- 
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lege, in tlie University of Ox&rd ; and his father dying in 
1761, he mtered the world at the age of eighteen, master <^ 
himself and his fortune. This might have proved a dangerous 
shoal for so young a nian ; but henceforth Mr Banks was only 
sensiUe to the enjoyments attached to the labours of the mind, 
and the only use he made of his liberty was to devote hdmaelf 
^rdusivdy to them. 

About this period. Natural History began to raise itself from 
the low condition in which the more advanced sciences had kept 
it. The eloquent pictures dT BuiFon, and the ingenious cbtssi- 
fications of Linnseus, afforded numerous attractions to the 
mind. In the steps of these celebrated mm, there were seen 
to open paths alike new and full of interest ; and it was in ex- 
ploring these paths that a young man would naturally engage, 
who devoted himsdf to science only for the sake of grattfying 
his inclinaticm. Mr Banks, therefore, at an early period, «t- 
gaged in the examination of the productions of nature, and 
especially those of the vegetable kingdom. His taste for plants 
sooD changed into a passion, and he made all the sacrifices to 
Akoi investigation that it required. The first of these, as every 
body knows, is to travel much on foot ; and this sacrifice is 
more disagreeable than any other lu a country where this mode 
of travelling is so little in use, that it might of itself render a 
man liable to be suspected. Our young botanist was in fact 
more than once taken for a thief ; and one day that he had fal- 
lal asleep frcsu fatigue at a distance from the highway, he was 
violently seized by olScers erf police, and carried bound before a 
Magistrate, who w6s much amused with the adventure. 

However, his ardour for study did not make him forget to 
take care of his affairs. From this time, also, he begw to re- 
flect, that the way in which he could be ^labled to serve society 
with most ease, was to put himself in a condition for serving it, 
witiiout demanding assistance from it. The most coDsiderable 
port frf his property was situated at Revesby, in Lincoln^re, 
upon the borders of that vast extent of mar^y meadows which 
surrounds Boston Bay, the nature of which, in its characters, 
bears so close a reeemUance to the province of Holland, that a 
pcortioi) (^ it has obtained the same name. He spent a part of the 
A* 
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year in this country. Here he perfected the art'of di^ngcansU 
and raising dikes, so important for the improreroent of land 
like this -, he peopled the pools and small lakes of this fenny 
country, and sometimes amused himself with fishing. It is even 
said that it was in this exercise that he contracted a friendship 
with John Montagu, Earl of Sandwich, who afterwards became 
First Lord of the Admiralty, and who saw his name immorta- 
' lized by the surprising advances in physical geography that 
took place during the time of his administration. 

If this anecdote be true, it presents an additional example of 
the great effects that may result front a trivial cause ; for it caoi- 
not be doubted that Mr Banks's influence contributed power- 
fully to multiply these discoveries. If he did not require to ex- 
cite the Earl of Sandwich to expediticms which the wiU of the 
King sufficiently recommended to him, it is not die less true 
that he more than once pointed out to him the places to whidi 
it would be most advantageous to direct them, and acquainted 
him with the surest means of rendering them successful. 

The example of this minister besides, became at length a 
sort of rule, and the numerous successors which he had in this 
elevated post, all thought themselves honoured by consulting 
the man whose advice had proved so beneficial. 

Mr Banks, however, did not wait until he had acquired this 
d^ee of credit, to carry his views into execution. In 1766^ 
one (^his friends being captain of the vessel that was destined 
to protect the Newfoundland P^ishery, he profited by the cppor- 
tunity thus affiirded of visiting that country. This was not 
indeed directing bis first course toward the m6st attractive coast, 
but he soon had an opportunity of compensating for it. 

The peace of 1763 came to restore tranquillity to Europe, 
and to open the seas again. The nations sou^t to repair, by 
new enterprises, the evils which their dissensions had caused, 
England especially, victorious in both hemispheres, and seeing 
unlimited careers present themselves on all sides to her fortune, 
shewed an energy, which, directed by an ambitious chief, might 
have proved highly injurious to humanity. Fortunately, at diis 
period, a sceptre which was almost that of the ocean, passed into 
the hands of a young Monarch, pure in his morals, simple in 
his tastes, and who had early learned that useful disc 
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Wgtit r^ect OB much lustre upon a reign as cooquerts. He 
iras the first among princes who formed the idea of visiting new 
oountties without carrying t»ror into them, and of making 
known his power only by his benefits. Whenever the historian 
reocHxlB an example like diis, it is his duty to shew it in all its 
beauty. It ei^tecdally belongs to the historian of science, in ful- 
fiUmg this dirty, to raise himself above the wretched rivalships of 
nations : and although the nation which has merited this ho- 
mage has been so often and so long at war with France, it is 
undoubtedly not before an aaembly such as ours that I need 
apolt^se for having rendered it. 

Geo^ III. was tfaar^ore eager, upon his ctMning to the 
throne, to send some vesseb to the South Sea, with general in- 
stnictions for extending geographical knowledge. Commodore 
By|t>n had been sent there in 1761. Two other officers, Cap- 
tain Wallis and Captain Carteret, wene sent out in 1766; they 
had not yet returned, when a fourth ^pedition was fitted oul^ 
under the command of James Cook, who, by this voyage, and 
the two others which he performed, contributed more to extend 
the knowledge of the globe, than any navigator who had pre- 
ceded him for two centuries. 

His voyage had in view at once the intnests of geography and 
of astronomy ; for Cook's principal conunisdcm was to observe 
the passage of Venus over the Sun's disc, which, having already 
taken jdace in 1761, was to occur again a 1769. 

Mr Banks resolved to make it also contribute to the advan- 
tage ci Natural History, and requested for this purpose to parti- 
dpate in its dangers, and devote to it a part of his fortune. 
He ^»red nothing to ensure its success, in as far as r^;arded 
himsdf ; he provided at his own expence a great store of ob- 
jects that mig^t he useful to the people he was about to visit ; 
he got all the apparatus necessary for physical obBervati<»s, 
and the preservation of natural objects, placed in the vessd; 
he mgaged a distinguished pupil of Linmeus, Utely settled in 
Enj^d, Dr Solander, to prosecute with him the science which 
was the common ol^ect of thdr iove ; he took with him two 
painters, to make drawings of what could not be [o'eserved ; 
he engaged the necessary servants ; in short, he provided all that 
mi^t render his ent^rise agreeable and successful 
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"We would remark here, that this period must bti notbd in 
the history of science, as that at which natural history began to 
extend its researches upon a large scale, by contracting an al- 
liance with astrmiomy and navigation. It was also for the pur- 
pMe of observing the same transit of Venus, that the Empress 
Catherine II. appointed the great expedidons into Siberia, un- 
^er the direction of Pallas, end duiing which valualjle collec- 
tions were made by numerous naturalists. At the same time, 
Bougainville, by order of Louis XV., s^led round the wcn-ld, 
ttdcing with him Commerson, a man of boundless activity, tmd 
of almost universal knowledge. And it was truly in these three 
enterprises, which were nearly contemponuieOus, that govelTi- 
ments learned by what point the sdences are connected, and how 
the services which they confer are increased by comlnning tbrar 
itivesUgalions. 

I may be excused from relating, in detail, to the present au- 
ditory, the events of this first voyage of Captain Cook. Who 
is there among us diat has not, from his childhood, read the ac- 
count of it with a sort of delight ? Who has not trembled for 
our travellers, when the cold threatened to chLl theip into a 
fatal sleep among the snows of Terra del Fuego ? Who has 
iiot wished to hve for a short time, like them, in the midst of the 
primitive people of Otaheite, — amid those beings so beautiful, so 
mild, haf^y in their innocence, enjoying, without disquietude, all 
the pleasures that are to be found under a serene sky, and upon 
a fertile sral ? Whose heart has not palptated for the fate of 
our navigatcn^, when, having struck upon the coral rocks of 
New Holland, they saw the planks of their vessel cmne asun- 
der, one by one ; a leak opening which their pumps were unable 
to subdue ; and when, after having no other prospect but deadi 
before them, for two days, they were suddenly saved by the 
expedient suggested by a man who was no mariner, of pushing, 
from without, bundles of wool into the gaps of the vessel p 

All the drcumatances of this expedition, — the perils and plea- 
sures o( tjie navigators, the varied manners of the tribes among 
whidi they landed, the caresses of the new Circes of Otaheite, the 
combats with the cannibals of New Zealand, with the general ct»i- 
fi&gratjoa of the grass, in which the inhabitants of New South 
Wales were on the point of enveloping them,— seem to realise 
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tkoA aomuiig febleg of tfae Odyttey, which have been tbe de- 
l^t of so mcay satioas asd »o nany ages. 

Nov^ it is iiKOBtettaUy to the preseace of two men educated 
with other ideas than those of nier« sailore ; k ii to their ouuiim* 
of observing and feeling, that tliis powerful tnteKst is in a great 
nwasure due. Nothing wa« spared by theaa for eDrtching their 
eoUectioas, and «absfyu^ their cuiioajty. Mr B^dks e^>eeUUy, 
^•waya Hiaoifested an astoaishing activity t be was neither re- 
pulsed by fiut^ue, nor arrested by danger. He is seen at Bra- 
sil, glidijag, like a smuggler, along the shore, iu order to pidi 
up some of the ptodaetions of that tkji country, notwithstand- 
ii^ the 3tu|Md jealou^ of the governor. At Otaheite, he has - 
the patience to let himself be painted black, fnon head to foot, 
m «rda- to be admitted to a funeral ceremony, which he could 
not ctherwise have aeen. And it is not only for seeing and ob< 
serrisg that he displays his character: in evary place, although 
destitute of l^al authority, he aeeaw naturally to assume the 
rank which in Europe would have been gjven him by the cww 
ventioDS c^ aodety. He is always foremost. He jH^idcs at the 
narkets, and over nt^tiations. It is to him t^at both parlies 
address themselves in any dispute. It is he who pursues the 
thie^ and teeorers the articles stolen. If he had not thus re- 
covce«d the quadrant, which had been adroidy carried off by an 
idander, the principal object of the enterpiise, the observation 
of the passage of Veous over the sun's disk, would not have 
been acoomplished. Once only he did not dare to render him- 
flrif justice ; but it was n^en the Queen Oberea, having lodged 
too near bim, stole away all his clothes through the night ; aud 
H wiB be allowed, that, in such a case, it would not have beea 
^alhmt to have wisted too much on his righta. 

Thb acwt of magistracy, to which he found himself raised, de- 
pended upoB the circumstances, that, while his figure and coun- 
lenance were formed to inspire respect, his unremitting goodness 
Imd daim to friendship. He gave to the savages instruments a£ 
agriculture, seeds of culinary vegetables, and domestic animals; 
'he was watchful to prevent their being maltreated, and even to 
such a degree as to have them treated with indulgence when the 
tfanh was t^on their aide. If tb«% «xist a natural pre-eminence, 
it b tfiat which is die t^Bipring of intellect aad beneficence. 
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His cdlectkniB, dtuing the diree years which the voyage last- 
ed, of objects of all descriptions, vere immense, even although a 
part t^ them was lost, in consequence of an accident that befel 
the ship. It was for a long time hoped that Solander and him- 
self would indulge the public with an account of them ; and it is 
difficult to imagine what prevented them from d(nng ao. So- 
lander only died in 178S, and he could have employed ten 
years of his life in this undertaking. Besides their oommon 
journal, their notes, and all the drawings made under their in- 
spection, still exist in the Banksian Library. The engraving 
of a E^lendid series of plates, intended to extend to two thousand, 
was begun i but, to the great regret of naturalists, nothing 
has appeared, at least under the au^ices of the authors. Per- 
haps Mr Banks judged that his treasures would not be the less 
profitable to science, although he did not publish them himself, 
pne of the most remarkable traits of his character was the gene- 
rosity with which he communicated his sdentiiic treasures to all 
who appeared to him worthy of perusing them. Fabricius de- 
scribed all his insects. He gave specimens of all his fidies to 
our colleague Broussonnet, for the ichthyology i^ich he had 
commenced. Botanists who wished to see his plimts, had 
free pnmission to consult his herbaria. Grcertner constantly 
profited by this indulgence for his admirable history of fruits 
and seeds, and Vahl for his Eclogues; and, in these later times, 
the excellent work of Mr Rc^rt Brown on the Plants of New 
HtJIiutd, a work composed in Sir Joaepti Banks's, and in the 
midst of his collections, has fulfilled, and more than fulfilled, all 
diat could have been hcqwd from himself. Beades, be distri- 
buted, Hlnong fill the gardens of Eun^>e, the seeds of the South 
Sea, as in the South Sea he had distributed ours. Lastly, he 
was satisfied Uiat, in all that could regard immediate utility, the 
ol^ect of his voyage had been as effectually accomplished as it 
«)uld be. In fact, a multitude of beautiful shrubs, which he 
first introduced, now ornament our groves and grounds. The 
Otabeitean cane, which afibrds more sugar, and ripens nuxe 
freely, has, in part, repaired the disasters of our colonies ; the 
bread-fruit tree, carried to the warm countries of America, will 
repay the services which America formerly rendered to us, when 
it burnished us with the potato; the New Zealand flax, the fi^ 
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hm of whieb are nme tenunoua than thoae of any other plant, 
IB cultivated among us, and will infallibly prove, one day, an 
important acquisiuon for our marine. Several of our ponds are 
embellished with the block swan ; the kangaroo and phascoknoe 
are kept in some of our parks ; and there is nothing to prevent 
&^ becoming luiimals of game in our woods, as useful as the 
tallow-deer or the rahHt, which were equally exotic animals. 
But these are results of .ittle importance compared with the ge- 
neral knowledge which this voyage began to afford us of the Pa- 
oEc Ocean ; of the multitude of islands which nature has spread 
through it ; and of the creatures, in some measiu^ peculiar, with 
which they are peopled. New Holland espedally, if we except 
man and the d(^, (and these, widiout doubt, have arrived in it at a 
eomparativdy recent period, so miserable is the condition in 
which they occur there), bears no resemblance, in its organic na> 
ture, so to speak, to the rest of the world. Tt possesses other 
animals, often appearing to unite forms which are contrary to 
each other ; vegetables which seem destined to subvert all our 
rules and systems. Within these thirty years, the English have 
formed an establishment in the middle of this continent, among 
this creation alm(»t as new to Europe as that of another planet 
would be. What it has already fumi^ed to science is prodi- 
gious, and is a source of general advantage to all nations. With 
regard to the advantages which it ^ves, and will give, to the 
mother country, it is not my bunness to detail them at length ; 
but every one will perceive what commercial, political, imd miii- 
tary importance a great European colony, in a temperate zone, 
in a healthy and fertile country, placed between Asia and Ame- 
rica, and communicating as ea^Iy with Peru as with Bengal, 
must necessarily assume. This much is certain, that, before 
many years elapse, whether it become iodependent, or remain 
subject, it wilt have multiplied that race of the human species, 
the most suscep^ble of civiUzalion, as extensively as the English 
colonies of North America have done. 

Such will be, such already are, in a great measure, the re- 
sults of the voyage of Cook, Banks, and Solander ; and the rea- 
son is obvious, because the voyage in quesdcm, having men of 
Bcnentific attmnments embarked in it, was directed with more 
enhghtened views, and conducted with more philosophy, than 
any that bad been made for three centuries. , - , 
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I need tut say with what eageraesa tbesr new argoaauts viwe 
vemved on their retuni. AU dasses of aocietj were anxious to 
tottify what tfaey felt tor them ; the King, in pu'tictilar, shewvd 
di«B the greatest regard. Fiiend as he was to botany and agri- 
cnlture, he received with greirt [Measure the seeds and pttata' 
irfai<^ Mr Banks presented to him ; and, trom this time, eon- 
ceived an affectirai icm our young traveller, which was never af- 
terwards interrupted. 

This descriptiQa (^enterprise, so new and So geoeroua, which 
dnginated in EnglancI, was so much lauded throughout Earope, 
that the British government could not but consider itself bound 
xo repeM it. In 1773, Captiun Cook wte to set out upon his 
se«DAd voyage, of all nautickl expeditions the most astonishing 
to the courage and perseverance of those who embark«d in it 
Mr Banks was also reserved to accompAoy turn anew ; Solander 
Was again to b& taken out; all the preparaUons were made; 
but they demanded, and ^ was certainly reasonable, to have the 
conveniency afforded than in the ^ip, which, without dogging 
the expedition, might render their exile more comfortaUe. It it 
difficult to comprehend how the Captiun could resolve to A^nive 
himself of their as^stance. Was it jealousy or regret ait haviag 
his glory divided bj men who had so efficientiy partidpaAed in 
his labours ? Was it the remembrance of some restrfflnts oc in- 
conveniences which the respect due to persons of their station in 
society had occasioned him during his former voj-age ? We do 
not pretend to decide. This, however, is certmn, that he caused 
several arrangements which Mr Banks had made in the vessel to 
be destroyed ; and that the latter, fh a moment of irritation, re- 
nounced all his projects. 

I shaH not here seek to determine between diem. If we re- 
flect that Captain CoOk fell out with the two FOTsters, who were 
silbstituted for Mr Banks and Dr Solander,— that, on the third 
voyage, he reused to take any natcrrahst witfa bin,— that there 
have been none employed since in the nautical expeditions of the 
English — and that those who have embarked in ours have 
very seldom been on good terms with thrir leaders, it will per- 
liaps be fdund that the JVeedom of action, to which men of lbe 
closet are accustomed, can scarcely be recondled to the severe 
distnpline so necessary in a ship ; aoA then we ^all neither have 
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Va blame our two naturalists, nor die gnat navigator wbo could 
DOt ageoe with them. 

Mr Banks, however, sb he could not acooropaby Cook, res^V' 
ed to direct bii ardour into another path. The norUiem coUk 
trteB, and especi^y Ic^od, so rembrkable for its viJcaiuc phe> 
Dometm, pteBented him with suffident objects of research. Id a 
lew weeks a veBsd was frn^ted, laden with every thing that was 
neceBSBTf for naturalists ; and Mr Banks set out on the ISA 
July 'i'nSt, accompoiued with his faithful S(^wider, a Swede^ 
Udo de Trral, afWwards Bishi^ of Linkoping, and some oiJier 
persons worthy of taking pMt in each an enterprise. 

A fcM'tunate oppcMunity occurred to them of visitii^, in pass- 
ing, the island of Staffit, so interesting for the immense mass of 
basaltic columns of which it is formed ; and for the cave of two 
hundred and fifty feet in depth, entirely surrounded by these 
columns, the natural regularity of which equals the most surpria. 
iog effiHts of human art. It is ainguiar that this wonder of na- 
ture, so near a populous country, had been so little kcowft; but 
although the islaad had been named by Buchanan, no person 
had ^ven any description of its extraordinary structure ; and it 
may be regwded as a discovery of our voyagen. 

They soon arrived in Iceland. Here they no longer met 
with the happy islanders of the South Sea, on whom na- 
ture bad lavi^ed her g^s. A soil, desolated alike by the 
fire of volcanoes, and by winters of nine months' duration, 
the low country bristled almost over its whole extent with 
naked and sharp rocks, mountiuns of ice floating in the sea, 
and which oPl^, by their accumulation in the vicinity of the 
land, caused the winter to recommence ; every thing seems to 
announce to the Icelanders the malediction of the celestial 
powers. They bear the impress of the climate ; their gravity, 
their m^anchoiy aspect, form as great a contrast with the 
gaiety of the SoulJi Sea Islanda^, as the countries inhabit, 
ed by the two natjons ; and yet the natives (^ Icdand have 
their aijoyments, toad these enjoymaits of a supcdor orddr. 
Study and reflection soften their lot. Those great natural edi- 
Saea of basalt, and vast fmmt^As of boiling water i the 
stony vegetations which this water produces; the northern 
lights of a thousand forms and hues, Uluminating frwn time to 
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lime these imponng spectacles, afibttl them a recompoice far 
thdr privations, and exdte them to meditation. Icehmd is per- 
haps the only colony in the world that has fonned a mma ori^ 
nsl literature than the mother country, or even modem Europe. 
It is assCTted, that one of her navigators discovered America 
nearly five centuries before Columbus ; and it is only by cfmeutl- 
ing h^ancient anbalB, that documents of any authenticity have 
been found for the history of Scandinavia. Still at the preset 
day, the meanest peasant is instructed in the history of bis 
country ; and it is in repeating from memory the songs of that 
andent poets, that they pass their long winter evenings. 

Our learned caravan employed a month in traversing the 
island ; and Mr Von Tnnl published a very interesting accoimt' 
(tf what they observed. Ab to Mr Banks, always little solidtous 
about himself, he gave to Mr Pennant, for his Journey to Scot- 
land, the drawings* which he had caused to be made of the 
island of Staffa and its cave, as well as the description which 
he had t^en of them. In Iceland, as in the South Sea, 
and as at Newfoundland, it was sufficient for him that his 
observations were not lost to the public ; and this consideration 
appears to have satisfied alt his wishes. Here, also, be did better 
than describe ; be became to the Icelanders a not less zealous 
and a more effective benefactor than to the OUheiteans. Not 
only did he draw the attention of the court of Denmark to 
them, but watching over their welfare himself, he twice, at bis 
own expence, when they were afflicted with famine, sent caigoes 
oS gr^ to th^r island. Like the personages which were defied 
by the andent mythology^ it might be said of him, that he be- 
came a providence to the places which he had tmce mited. 

On his return from two enterprises, in which he had given 
such splendid proofs of his di^terested love of science, Mr 
Banks would naturally find his place in the first ranks of those 
who cultivate it. Having long been a member of the Hoyal 
Society, he now took an active part in its administration and 
labours. His house, open with equal hcMipitality to mea of 
science of his own and of other nations, became a sort of aca- 
demy. The welcome of the master, — the pleasure of seeing 

■ These drawingB are now preserved in the College Museum of Ediubui^ 
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there the meritorious fnends whom he had Dwde, — a rich lUmu^, 
accesnUe to dl,— ^olIeclioitB which would in vaia have been 
searched for evra in public institutions, drew thither the lows of 
science. Nowhere was such a pcont of union more |H«dauB, it 
mi^t be said more necessary, than in a country where the bar- 
liers whi(^ sepanite the ccMtditions of society are stronger thau 
in any otiier, and where men of diflerent ranks meet but rarely, 
imless some one, for the puipose of bringing them together, puts 
himself in some measure out <d rank, or makes for himself a 
pecuUar and extraordinary rank. 

Mr Banks was the lirst who had the good CeeUng to pve him- 
self this honourable kind of existence, and thus to create a sort 
of institution, the uulity of which was so striking, that it was 
promptly sanctioned by general opinion. The choice which the 
Boy&l Society made of him, some years after, for its preudent, 
gave to this sanction all the outhentidty which it was capable of 
recnving. But aa is but too common among men, it was at the 
moment when he obtained this honour, the greatest which be 
could desire, that the most bitter dbputes arose. 

Here it becomes necessary that we should ^vc some explana- 
tion to our hearers. 

The Royal Society of London, the oldest of the sd«iufic 
academies that subsist at the present day, and, without dispute, 
one of the first for the discoveries of its members, rec^ves no 
asmstance from government, and is supported solely by the con- 
tributionB of tfatwe who compose it It is therefore necessary fw 
it to be very numerous, and a not less necessary consequence, 
(as in all the political associations where the par[icipati<» of the 
dbzens in the government is in the inverse ratio of thor num- 
ber), the men to whom it confides its admitustration exercise 
over ite labours, and to a certain pmat ovei tbe march and pro- 
gress of science, a more considerable influence thui we can 
eaaly fancy to ourselves in our oooUnental academies. The 
atuation of a minister in a representative constitution which 
obliges him to have guarantees in some measure offidal for all 
lus acts, contributes still more to this influence, and extends it 
over the lot of individuals. In reality, a new election is made 
every year ; but the funclions of the president are of so delicate 
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a nature tliat few are capably of executing th«fl) ; hence it verjr 
aeldom bappeoB, that he who has been oiKe invested with them, 
is not re-«lected bo long as he consents to be so. A first cbcHC« 
is tber^oie a great aSait in the learned world ; and whoi it is 
diluted, it is with great Iteeaaess, 

At the ipmod of wluch we tfiettk, the discussions that togk 
|daoe had their asperity int^eaeed by « singular, I would almost 
THiture to gay » ridiculous indd«it. The natural philaB(^>b«n 
of the Royal Society having beea ctmsulted about the Scam tbst 
should be given to a lig^tning^j^ that was to be jdaced upw 
some puUic building, had almost uouiinioualy pnoposed to 
have it terminated in a point. A single individuid among them 
of the name of Wilscm, took it into his head to maintain that it 
should terminate in a round knob, and be deQivered an incom- 
prdbensible harangue in support of this paradox. The thii^ 
was BO clear, that, in any other country, or at any other time, 
people would not have listened to him, and the conductor would 
have been made as all others had hitherto been made. But ■ 
England was then in the hottest part t^ her quarrel with ber 
Ammcan c<Jonies, and it was Franklw who bad discovered 
the power which points have of drawing off lighting. A ques- 
tion of natural philosophy therefore became a question of politics. 
It was carried on not before learned men, but befts^ party men. 
It was only the friths of the insurg^its, it was said, that could 
be for pdnts, and whoever did not auppwt the knobs, was evi- 
dendy without affection for the mother country. As is usual the 
multitude, taid even the higher classes, were divided, before hav- 
ing examined the matter, and Wilson found protectors, just as 
^otectors would have been found against the theorem of Py- 
thagoras, if geometry had ever become an a^ir of party. It is 
even asserted that an august personage, on every othw occa- 
sion theg^ierous and enUgbtraed frieod of science, had, on this 
occasitm, the weakness to make himself a solicitor, and the nns- 
fortune to plead against the points. He spc^e to the thai pre- 
^d^t, ^ John Pringle, a man of sound judgment and of 
devated character. Pnngle, it is said, respectfully repres^ted, 
that the pren^tives of the Preadent of the Royal Society did 
not go so far as to change the laws of nature. He might have 
added, that, if it be honourable for princes, not only to protect 
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d^ aciencee as they ought, but also to unuae their leisure, by 
informing themaelTes of the discuamtHiB to which they give ris^ 
it can only be on condition that they do not m^e their rode 
JBlcrfere in support of the (^iniona which they adopt. The 
repr^entatioos of Pringle were not received with the graciou»< 
Dess to which he was accustomed ; and, as this uidiaj^y quarrd 
had already, for three years, inTolved him in a thousand l»cL- 
msgs, he conaidacd it advisable, for his peace, to give in his 
resignation. It was in his place that Mr Banks was chosen in 
the mcmth of Novembn' 1778. On what side he had placed 
himself in the war of ekctrictd points and knobs, we do not weU 
know ; but this much every body will con)[»ehend, that, under 
sudi circumstances, it was impossible for him to attain the 
presidency, without encountering many enemies. The circum- 
stance ol Mr Banks enjoying the favour ol the august pers(«i- 
age, wbran his predecesscw had offended, was employed by his 
enemies ^nainst him ; m<M«over he was rich and young, and al^ 
though he had done more ttx aaeace than many writers, he bad 
written little. What motives and pretexts for attacking him ! 
What di^race (it was said) for England and ^e mathematics ! 
^a mere amateur to fill the seat of Newton t asifitcouldhavebeen 
4fna^^ Uiat anoUier Newton should ever occupy it. A naturabM 
to be put at the head of the mathematics ! as if it were not just 
that each science should, in its turn, obtain honours propor- 
tiooed to the fruits which it produced. By d^rees these mur-. 
murs dif^enerated into animosities ; at length, aa the occasiim of 
a law diat required the secretaiieB to reode in Londtm, and of 
which the omsequaice was the ree^^tiim of Dr Hutton, Pro- 
fewor of Math«natks in the school of Woolwich, these animo- 
sities burst forth into a violent tempest. Dr Horsey, a teamed 
mathi»natidaa and ardent theologian, who was afterwards, suc- 
cesravely. Bishop of St David's and of Rochester, became the 
prmcipal organ of the opposition. He ddivered discourses and 
puUished writings remarkable tat their asperity ; he predicted 
all the misfortunes imaginable to the society and to science ; and, 
suf^rted by sixne members of metre ctHisida^on than himsdf, 
such as the astronomer Maskelyne, he thought himself at the 
p(Mnt of overtummg Mr Banks. Fortunately it was perceived 
that he also had in view to place himself in tiie chair, a discovery 
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that proved a sedative to all the pa»dons which he had ex- 
cited. Such a chief ^peu^ed, even to hie own friends, an evil 
nuHC certain than any of those which he had predicted. He' 
was abandtmed, and some meetings after, the society, by a so- 
loDon deliberatitMi, on the 8th January 1784, declared that it 
was satisfied with its dmce. Horstey, and stmie violent moi) 
like himself, withdrew ; and, ance that period, Mr Banks, con- 
stantly re-elected, filled, in peace, this noUe station during forty- 
one successive years, a duration longer than that of any of his 
predecessors. Newton himself only occupied the presidency 
during twenty-four years. 

Assuredly, if we cast a giaiice over the history of the Boyal 
Society during these forty-cKie years, we shall not find that it 
had cause to repent of its resolution. 

During this epoch, so memorable in the history of the huroan 
mind, the cultivators of science in England, — it is honourable for 
us to say it, for us whose right to render this testimony cannot 
be disputed, and who can render it without fear for ourselves, 
—the cultivators of science in England have occupied as glorious 
a part as those vS any other country in those labours which are 
common to all civilized nations. They have encountered the 
ire of both poles ; they have left no region unvisited in either - 
ocean ; they have augmented the catal<^e of the pt^ductitms 
of nature in a tenfold degree ; the heavens have been peo[4ed 
by them with planets, satellites, and unheard <^ phenomena ; 
they have counted, so to speak, the stitts of the Milky Way ; if 
chemistry has assumed a new aspect, the facts with which they 
have furnished it have esnraitially contributed to this metamor- 
phoEDS ; inflammable air, pure air, [^logisticated air, we owe 
to them; they discovered the dec(»nposition of water; new 
and numerous metab are the results of their analyses ; the na- 
ture of the fixed alkalies was demonstrated by th«r expoiments ; 
medianJCE, at their voice, have brou^t forth miracles, and placed 
their country above others in ahnost every kind of manufac- 
ture : and if, as no reasonable person can doubt, such successes 
result from their personal energy and the general spirit of their 
nation, much more than frota the influence of an individual, in 
whatever situation he may be ; it must yet be always acknow- 
ledged, that Sir Joseph Banks did not abuse his situation, and 



Sir Jouph SmJa, Bart. Vt 

thu hia influettce was not belted vm a prejudicial maiuef. 
The very collectiod of the Memoirs cf the Society, upon whi<^ 
the pre^dent tnigbt, without exaggeratioi], be supposed to pos- 
sess a mate efiectual influence than upon the progress of edence, 
has evidtetly assumed a greater degree of richness ; it has ap- 
peared ihate r^ularly, and uoder a form more worthy of so 
beautiful a voric. It was also in Sa Joaef^'s tkac that the So- 
ciety ittdf b^pin to be better treated by the goremment, and 
that it occupied, in one of tlie royal palaces, apartrooits worthy 
of a body which does so much honour to the nation. 

It was impossible fra- services like these not to be at Imgth 
acknowledged by impartial men : the pubUc Ofanioni proclaimed 
them, and the gbverament was obliged to prodaim them also. 
Raised to the dignity of Baronet in 1781, decorated in 1790 with 
the Order of the Bath, one of the £rst among those who were 
neither peers of the realm, nor provided with great militai^ of- 
fices, Sir Joseph was, in 1797, named Counsellor of Sute, which, 
in England, gives a distinguished rank, and the appellation ij£ 
Right Honourable, which is not without fiome importance in 
a country where etiquette has its sway. 

To him, however, it was merely a title, but this dtle was a fa- 
vour, and it needed not more to awaken envy agfUti. Already, 
on his return from Otafaeite, a wag had addressed to him a h'e- 
nnc poon in the name of Queen Oberea ; on another occanon, 
be was made to ofier an urgent prayer to God to multiply insects, 
as at the time of the plagues of Egypt ; and now, pretending 
that he was admitted to real pohtical counsels, he was repre- 
sented as running after butterflies, while his colleagues were de- ' 
liberating upon the interests of Europe. The only remedy sp. 
plicable to bites like these was to laugh at them, and it was tl^ 
he emph^ed. 

If he did not act offitnally as a political counseUor, he was not 
the less a real and a very useful counsellor to the King. He 
pai*took in his rural occupations ; he made him acquainted with 
the intCTestiog productions of distant countries, and thus kept 
up in him that taste for nature, which had already brought so 
many acquiutions to science, and which continued to do more 
for it in proportion as the example of the prince was imitated 
by the great It is thus that for thirty years Engtaad ha» 

OCTOBEB — DBCKHBEB 1826. > . , 



16 ' Bgtoa Cuvier's Ekg^ <if 

lieeo, id some mouure, the centre of botany, and the mart of 

new pUots and shrubs. 

The confidence, ariaag from this community of oocupatioai, 
^\e Sir Joseph opportunities of still more directly serving bis 
country i and it is sud, that the minister sometimes employed 
his influence to make the monarch adopt resolutions which po- 
litical drcunistances rendered necessary, hut nhich his natural 
ejections rendered repug^nt to him. 

Any one who has an idea of the complicated and mysterious 
progress of the smallest aSairs id a government, where intrigues 
of the heart mingle every moment with the interests of party, 
must at once concave the importance that aman mi^t ai^uire ip 
a situation such as this. It is a tiling to be wondered at, that 
Sir Joseph neither used it for increa^ng his fortune, nor ^ (Ra- 
tifying his vanity. 

Whatever favour he possessed, he always made it reflect upcHi 
the sciences which had procured it for him. Wherever an as- 
sociation was formed for a useful aiterpris^ he hastened to take 
part in it ; every work that required assistance in money, or 
patronage from authority, might reckon upon his support 
Whenever any important inquiry was to be undertaken, he 
pointed it out, and made known the most efficacious means for 
accomplishing it. He was thus a party in fcmning the plans qf 
all the great voyages undertaken after his own : he contributed 
much to the establishment of the Board of Agriculture : being 
one of the first and most active members of the African Asso- 
dation, he constantly obtained encouragement for those whp 
have attempted to penetrate into that part of the world. It 
was in consequence of his repeated recotnmendationa that the 
discovery aS a North-west Passage round America was though^ 
of being tried, and that the enterprise was persevered in, not- 
withstanding the bad success of a first attempt. AH the opera- 
dons referring to the measurement of the meridian, whether it 
was £nglish or French that laboured in them, were favoured 
by him ; in the time of war, as m peace, passports and hospi- 
table treatment were a£s^red to them by his exerti(Np«. But 
what we have already stated, and what it is especially our duty 
to celebrate in this discourse, is the indefatigable generosity with 
which, amidst the most violent najional antipathies, he scfiCitened 
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tite eVils of war toward those who were engaged in icieattffe 
reflearehesi 

The virtaous Louis XVI., at the opemng oi the American 
WBT, had, of his own accord, cauaed orders to be given to fats 
▼essds every where to respect Captain Cook and his companions. 
To ^le honour of our ao much calumniated age, this beautiful 
example has become an article of the law of nations ; but it was 
chiefly the unremitting zeal of Sir Joseph Bimks that procurecl 
its being inscribed as such. Not oa\y did he never n^ect an 
opportunity of eng^ng the English government to c<Hifbrm to 
it, but also more than Mice preferred solicitations to fix^dgn go- 
vernments. At the c(Hmnenc»nent of the war, he had obtained 
similar orders to be given in favour of La Peyrouge, if he stS) 
existed, and had inquiries made for him in every sea. Whoi 
discords had put an end to Eotrecasteaux's expedition, and M. 
de la Biilardiere^s collections were transported to En^andjhe buc> 
ceeded in getting them restored to him ; and he also added the 
dehcacy «rf sending them without even having looked at them. 
He would have dreaded, he wrote to M. de Jussieu, to cany 
off a single botanical idea, from a man who had gone to obtain 
them at the peril of his hfe. Ten different times, collectioaB 
addressed to the Jardin du Roi, and taken by English vessels, 
n^ere recovered hy him, and deliv^^ up in the same manner. 
He even sent to the Cape of Good Hope, to release the coses 
bdonging to M. de Humboldt, tha( had been token by pirates, 
and would never receive any reimbursement. He con^ered 
himself, as it were, accountable for all the injuries that his 
countrymen nnght do to science and its cultivators ; and s^ 
more, he thou^t himself obliged to repair the evQ that otheir 
nations might cause them. Having learned by the pubBc prints , 
that our colleague Broussonet was obliged to flee tram the exe- 
cutioners of his country, he immediately gave his corFe8p(Hidents 
in Spain an order to let him want nothing. Hu asastance 
reached him at Madrid and Lisbon, and followed him to Mo- 
rocco. When the celebrated mineralo^st Dcdomieu, hy the 
greatest violation of the right of nations, and to satisfy the ven- 
geance of an enraged woman, was cast into the dmigeons of 
Mes^na, it was the ingenious humanity of Sir Joseph Banks 
that first penetrated the subterranean abode where he groaned 



so Baron Cuvia-*s £2qf|v ^ 

cohcealed frotn the whole world, and which gave him stRne re- 
lief by news of his country and family. If he did not accom- 
plish ids liberty, it was net for want c^ employing all the means 
imaginable with the government which detained bim with so 
mudi injustice. And what he did for our countrymen, he was 
not less zealous to demand for his own. Every one is aware <rf 
that other violatitm of the right of nations, by which thousands 
of En^shmen residing, or peaceably travelling, in France, were 
dedared prisoners of war. Sir Josej^ hastened to find out all 
those in favour of whom some scientific occupation or title could 
be allfged ; it was through the Institute that he was enabled to 
make the claim, and the Institute was not less eager than him- 
self in the use of this pretext. Thus were several persons 
worthy of esteem rescued from a captivity which might perhapB 
have been fatal to them. 

Assuredly he who thus uses his influence, has every ri^t to 
watdi that it r«nain untouched ; it is even his duty to do so ; 
and in this universal struggle for power, when chance has 
brought some portion into the hands of a man animated with 
audi sentiments, should he neglect to preserve it, society in 
general would have a right to complain. This is the oiUy an- 
swer which Sir Joseph's friends can have to make to what might 
be said against the jealous care with which he prevented what- 
ever might weaken_the consideration of his place, or excite dis- 
cord in his Society. Sometimes, we admit, his pecautions might 
have appeared extravagant ; but, attacked so often by exas- 
perated men, had he not reason to dread, that a moment of re- 
laxation might grant them success P The m^% fact of having 
replied with some politeness to the Institute, which in 1802 
named him a foreign associate, reawoke all the fury of Dr 
H(»^ey, who seemed to have forgotten him for fifteen years, 
atad whose age, and episcopal dignity, ought to have inspired 
more moder^on. He wrote a virulent pamphlet against Sir 
Joseph Banks, and after his death, left inheritors of his hatred 
which the death of Sir Joseph himself could not calm. 

Cmiaidering ourselves capable of forming as impartial a judg- 
ment as posterity, we think it our duty to offer the unreserved 
tribute of praise to the courage in Sir Joseph Banks, which en- 
gaged him in so many perilous enterprises i the whole use which 
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he made <rf his influence in supporting whatever was uM^l ; the 
exemplary assiduity with which he performed tlie duties of m 
honourable ofliw ; the ammty which he introduced into- the 
intercourse of the lovers of science ; and the generous solicitude 
he displayed for those pursued by misftHtunes: And when we re- 
■ fleet how, in reality, and in spite of impotent attacks, he waa Fe- 
compensed by the esteem of the puHic, and how haippy he must 
have been in the very exercise of so nnpemitting a b^ievolence, 
and to whidi he had given so wide a range, wecimsider it as an 
urgent duty, to present him as an example to many rich men, who 
pass in an indolence, fatiguing to themselves and to others, a life 
which thdr condition in the world might enable them so easily 
to render useful to mankind. 

His domestic happiness equalled all his other sources of en- 
joyment. He did not lose his respectable mother till 1804; 
an accomplished and intelligent sister lived nearly as long as 
himself; an amiable wife always formed the charm of his so- 
ciety. Nature herself seemed to have been equally favourable 
to him as fortune. His person was tdl and finely f<M7ned ; his 
constitution vigorous ; and if the gout troubled his latter years, 
and even deprived him for some time of the use -of his limbs, it 
coidd ndther alter his intellect nor his disposition. 

The last moments of a life entirely devoted to the improve- 
ment of science, were employed in forwarding its interests after 
he should cease to live. In dying, he bequeathed to the British 
Museum his rich library %S Natural History, a collection formed 
by fifty years of assiduous research, and which the Catalogue 
drawn up under the eye of Mr I^yander has rendered celebrt^ed 
over all Europe, and even usrful to those who have not the pow^ 
of visiting the Library, horn the regularity with which not only 
the worlis of which it is composed, but even the particular memoirs 
which enter into these works, are there enumerated and arranged 
under the different subjects to which they belong. He made rat^ia- 
a slender provision for the great botanist Mr Brown, who had 
sacrificed to him hopes greatly superior to all thit he could ex- 
pect from him, but who himself thought that science, and the 
friendship of a man like Sir Joseph Banks, merited such a sa- 
crifice. He also assigned funds for continuing the execution of 
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botanical dnwings of new pUoto, Aot hai bem ccmaaieDced in 
the Boyal GardoiB at Kew, by tbe exceUent artist Mr Baoo'- 

^ joaefii Banks died on the 19th May 1890, leavrng do 
issue. The Royal Sodety elected for th^ President Sir Hum^ 
fbtey Davy, who will equal him iff all his good qualities, and 
idto wiU not give rise to the same otgectioDs ; tor, y(mng as he 
still is, his discoveries are among the most admirable of the age. 
&r Sviiafbiey Davy was already before this a foreign member 
t£ the Institute ; and the Acad^ny of Science has named, in the 
p(ace <^ Sir Joseph Banks, M. Gauss, Prctfessor of Ckjttingen, 
to wluxn lus excellent labours in the mathematics long gave a 
title to that honour. 



Remarks and Experiments relating to Hygrometers and Eva- 
poration. By Mr Hsifsy Mbikle. Communicated by tbe 
Author. 

Xt is now pretty gener^y admitted, that hygrometers, formed 
of abwvbent Bu\»tances, being necessarily of a changing or pe- 
rishable nature, are extronely liable to have their sensibility im- 
pured through length of time ; so that htde confidence can be 
placed in tb»D, however accurtiely they may have been at first 
-cimstructed. Nor is there much reason to expect that two such 
hygrcHneters will agree, unless the one have been made from the 
other, or both have been graduated fram sc»ne less vague instru- 
ment ; but ev»i admitting that tbey did agree, what security 
have we that such accordance shall continue? Professor 
Leslie's hygrometer is entirely free frofn this objection, as lilce- 
wise Mr Dtmiell*s, and some modifications of it proposed by 
Mr Jones and others. The prinnple of tbe latter sort is to cool 
down an even cnr polished surface exposed to the air, till a de- 
pqptiCHi of moisture begin to adhere to it ; and if we could 
eafflly and accurately ascertain this reduced temperature, we 
^ould be envied to determine the state of tbe air with regard 
to moisture. Tbe cooUng principle here employed, as the most 
convenient, is the evaporaUon <£ eth^ ; and for that purpose, a 
«u[^y of this costly liqmd, of rather a superior quality, must be 
constantly carried along with the instrument. 
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By tnesm of his iDgeiik>us mesrcbes, And pBrticuUrly Ua 
Ti^uat^e " Eisftys," Mr Daniell has contributed greatly to im- 
prove and extend the science of hygroDietTy. But <rithout 
meaning at all to detract from the undoubted merit of tbete 
labours, I am not convinced that his hygrometer is atber the 
moet convenient aad distinct, or even susceptible of being ren- 
dered aa. Whoever has att^ided to such instruments, tauA 
have remarked, that the instant of incipient depoation is not 
well defined. This defect, to be sure, is not so cmspicuous « 
when the instrum«it is mlt^, and the tetnpetaturo chaoj^g 
T^ndly ; but if a cold liquid be put into a pretty htrge vessel, 
alcng with a senrable thermometer, it will be found, that even 
then the temperature of depontion cannot be ascertwned witli 
much nicety ; and, of course, the uncert^ty must be greater 
with a small fickle instrument moving by starts. Besides, good 
light and acute eyes are quite indispeiMable, ramultaneously 
to observe the fleeting temperature, and the corresponding but 
ill defined commencement of the formation of dew. 

On tbe other baod, when we use a thermometer depressed by 
the evaporation (^ water, as is tbe case with Professor Leriie^s 
hygrcMneter, this may be observed with the greatest nicety and 
deliber^on. A more legible indication is unnecessary ; and its 
certainty and aensibilky are placed beyond a doubt, by the ex- 
act agieonent of several such instruments. Nothing, indeed, 
ia wwiting to remove pr^udices, and |^ve perfect confidence to 
this rampleat of all hy^ometers deserving the name, but a 
greater number of expmments by di^rent observers. Even 
supponng that some im^ierfeiction did attach to its theory, yet 
more extensive observaticms could soon settle or correct this ; 
but an infinite number of observaticws could not make the in- 
stant of d^Misition well defined, whilst in the nature of things it 
is otherwise. 

It is much to be wished, that accurate experiments were m^de 
l^ difierent individuals, to ascertain tbe quantity of mcnsturo 
wlsefa can exist in the lur at low temperatures. Authors of 
great celebrity differ so widely on thia head, that it is doub^ul 
if any of them be quite correct To attempt to ascertun the 
force of valour at low temperatures by meaus of a column oS lOee- 
cury, is out of the question ; because such a method is liable to 
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■0 miny txton, tbat do ccmfidence can be pat in iL Ur Dal- 
ton, to whom this department of Bcience owes so much, hat 
made many expeiiments in this way to ascertMo the fiHve of 
aqueous v^xnir at the freeing point ; and ijiese seem to have- 
beoi very iuciHi^stent, as Mr Dalton only concludes from thent^ 
that this force is not greater than three, nor less than two tenths 
(^ an inch of mercury.* The latter is Dr Ure's estimate ; and 
Mr Southern makes it 0.16 inch. At lower temperatures, I 
f suspect our tables are little else than a guess. 
- But it is not less remarkable, that as great a divowty of opi- 
nion should euat regarding the dennty of steam at the bdiliDg 
ptunt, or still higher temperatures. Thus M. Gray Lusaac 
makes it to that of ur, of the same temperature and pressure, as 
ft to 8. Sir Humphrey Davy again alleges, that steam just 
oecufnes the same volume as a mixture of its constituent gases- 
does under like circumstances. Its spedfic gravity woidd 
tjius be to that of ur as 5 to IS, if not rather lower +. 

I shall now proceed to ^ve an account of stxne exp^mmts 
of a diflerent sort from those just mentioned, but connected with 
tjiis nil^ect ; and which I should be glad to find carefully repeat- 
ed by others. Jq order to determine how far the depresmon of 
awet thennometer inclosed with some drying substance, is sfiect- 
ol by the capacity of the vessel, I made the following expm- 
iOeat& Into a wide mouthed bottle capable of holding an im- 
perial gallon, I put a quantity ai sulphuric aod auffident to centst 
its bottom to « small depth \ and from the middle d the cork 
I suspended two thermometers mounted upon one broad scale. 
Thdr balls were about an inch se^tarate, and on die same level { 
the one was covered widi wet linen, and the other naked. At 
the time of putting in the add, the whole i^erior surface of th« 
bottle had been wetted with it ; and after the moist ihezmoma- 
ter became connderably depressed, I wetted the interior surface 
a&esh with add, and then moved the bottle gently, so as to a^ 
tate the thermometers conaderably. This I had also dtHie 
from the banning. After fully half an hour, the dry tbermo- 
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' indicated S8°.5 Fshr. and the mdat 40^.4, giving a de- 
I of 19°>1. The bngbt of the barometer was neariy 
80 incbec ; but euwtoea in this, as we ihall dmtly aee, was of 



There is, however, reason to think, that a quantity of air, odd. 
fined in a ressd along with a drying substance, sudi as sulj^- 
ric add, can never be rendered perfectly dry, if it, at same time, 
contain the bulb of a thermometer covered with wet linen ; be- 
cause this, to a obtain extent, will continually supply it with * 
noisture, which must require some time to pass to the aad aui 
be there dtmnrbed, and the uuxe so as the vessel is lai^er * 

To try die effects of a smaller vessd, I put a little 8ul|^uiic 
aejd into a small ^iheroidal fiask having about the STth of the 
c^ncdty oS the former ; and introducing a nn^ tfaermomet^ 
with its ball mmstened as bef<Hc, I fastened its stem in the neck 
of the flask. To note the temperature of the included air, I 
kept the flask and aoodier thermometer immersed in a jar of 
water, which was frequently stirred. The flask was often turn- 
ed on its side, ndling it round to keep the interior surfJEice wetted 
with acid. At the end (^ about |ths of an hour, the full efi^ . 
seemed to have been attained. The thermometer, in the wat^. 
Stood, as from the beginning, at 58° Fahr. and that within the 
flask at Sg°.9, giving a depressitxi <^ 19°.! as before. This and 
the first experiment were repeated some days after, with the same 
result f. 

Fr«n these experiments I was almost led to die c(»icluai<x], 
that if the interior sur&ce of a bottie be kept wet with add, its 
size should be of no cnuequence. But reflecting, that the baUs of 
the thermcaneters, in the larger botde, had been kept in moticn, 
and that within an in<^ of the acid in the bottom, I was induced 
to try what e^ct it would have to fasten the moist ball as near- 
\y as possible in the centre t^ the larger bottle. Upon dcnng sp^ 

* Tarions UquU* are knomi .to produce greater cold In the (uiftce &om 
wliich tbeir evaporate than water doe& Yet It li curloiu, that so volatile' 
afluidaaoiloftuipentineibould have no effect in thlsvaj; and a covered 
thermometer, firat dipped in oU of turpentine, and then in water, unde^oea 
the aame deprearion ai If no turpentine were present. 

t The Uke Mdnddcnce I find, obtains at 80* Fahr., the depretsloa then 
junouDtt to 34.°3. 
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dw «Sbct miB ccfflKdmiUy lets, vapeaa^y when the akka c£ Ae 
hctSe VCR diy : « the dcpreedon, in that case, wss only M°^^ 
ilM^ll.'S ; ami by npestedly trettii^ the ndes -with aod, M 
vas done witfi tiie small fiask, the utmost effect was ooly 58°.l 
— 40°.4=1S°.7- But by suspeoding the thennraneters, and 
ankiiig them vibtste new the bottom as before, the depicuioii 
reached Sd° — 39°.9=:13°.l, aaintheforma-experuneaU; thou^ 
such perfect coincideDce may have been a IttUe acddentaL 

lo the small QaA again, with add only m its bottom, and its 
ndee dry, the result was 5S°.&— 42°.4:=10°.2. To do justice to 
such experiments, a c(Xisidra»hle time must be spoit on them ; 
fitr thmigh, in the op^i air, the wet thennomet^ soon attain its 
utmost depression, yet, in a dose vessel, particularly a small aae, 
it proceeds with extreme slowness, and at a retarded rate. Those, 
iriio are not aware of this circumstance, are apt to obtain dfr> 
ficient results. Motion, in the free air, hastens the depression, 
but unless it be rapid, it scarcely affects its amount. On the 
other hand, a dry thermometer rises a little, by being moved 
swiftly through the air. 

Wishing to try the efiects of different atmospheric pressures 
<m the depressitm, I placed the double thamometer over a broad 
saucer of sulphuric acid on the plate of an air-pump, and covered 

ttdif. 
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The first column is the barometric pressure in indies ^ the' 
secuid the Fahrenheit temperature of the dry thermometer ; the 
third that o£ the mtNst, and the fourth their difference or the de- 



* Experiments of this Mart take nich a length of time, that I only, at first, 
Intended to have tried three dlffeient pressures, the lit, 2d, and Bth, differ- 
lag about ten inches, but before concluding, I added the other two, to come 
close upon the freezing print ; tbmigft both, as w« ^uS Aortly aee, cAould, 
■rtiai corrected, be above 9S°. 
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Ob oomparing «his vidi Mr Andovon^fl nestdta, Eimhurgh 
Sm^dopadioy art. ff^grometrtf, a remarkable dui^reenMnt will 
be perceived, both aa to the quaotHy of the deprcsBkra, and tfae 
rate at triui^ it is iofiueoced by pressure. The foUowing aie 
Hk kmiUs vhich Mr Andenoa obtained by yiaaag Ledie'i hy- 
fjTMneter uuter a receiver ^«ig with (ulphuric add ; the tm- 
perature-of the air being 48°.fi FabrenhaL 
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The first column is the pressure ; the second the depression 
in degrees of Leslie^s hygrometer, which, for the sake of com- 
parison, I have reduced to degrees of Fahrenheit in the third. 

The temperature and pressure in Mr Anderson's first (jase, 
are nearly the same as mine, but our depressions are very dif- 
ferent ; his bang only 4°.86, whilst mine is 11°.6, which is 
more than twice as great. This discordance led me, at first, to 
suspect, that as, in Mr Anderstrn's experiments, the wet ball of 
the hygrometer would, ftt>m its construction, be six or dght 
inches above the surface of the acid, whilst in mine it did not 
raceed one inch, this might be the reason why his depresdons 
were so small. But on trying this, the result was 49° — 39°=Hy, 
stiU double of Mr Anderson's numbers ; even though the sur- 
face of sulphuric acid did not exceed half of that in the former 
experiments, so that this does not appear to have been the rea- 
son why Mr A.'s numbers are so smalL Indeed I have repeat- 
edly obtained greater depressions than 4°. 86, by merely suspend- 
ing the instrument in a room where no means were used to dry 
the Mr, or rMse its temperature * ; such as 46°.5 — 40°.6=6*; 
46=8.— 40.''5==ff'.3; 4r.5— 41''=6°.S. The barometer was 
rather higher than Mr Anderson's i and had the temperature 
been raised to 4S°.5 Fahrenheit, the depression would have been 
a little increased. 
. The difference surely could not proceed frcmi any defect in 

* For, ui ifl well known, very cold ^, bj bttag hntcd, witkottt i441tinMl 
moiMure, becomea comparatively dry, i ■ . _, | , 



S8 Mr Henry Meilcle^s RemarJu and Experimeatt 
Mr Anderson^B air-pump, as I underatand he has an excellent 
one, and knows as well how to use it. But it is curious that he 
seems scarcely to have reached the freezing ptMCt, even under 
greats exhaustions than I have yet employed. My experiments 
■were made by a very powerful double barrelled air-pump, made 
by Mr Dunn, optician in £dinbur^, a very ingemous artist, 
who, to great practical skill in the workmanship, joins a coires- 
ponding acquaintance with the sctentific prindfdes of his profes- 
«on. The harreis of his pumps are consideraUy la^er than 
those commonly made in London ; so that a few turns of the 
handle can freeze the wet thermometer under a receiver perfect- 
ly white. Most air-pumps are Tory defective in not having the 
^te ground truly flat. This, indeed, is reckoned so eaaly 
done, that it is too ohssx neglected, to the great detriment cf the 
instrummt. The attention of Mr Dunn to tlus most importimt 
part of an air-pump, forms no smaU recommendation to his in- 
BtrumentB ; though, I believe, he is equally careful in the exe- 
cuticHi of all his work. 

Since the foregoing account was written, I have made anothw 
set of experiments on the effects of pressure at rather higher 
temperatures. The fcdlowing are the results : 

39.9 60-6 45.5 15.1 

30.0 59.5 41.0 18.5 

10.0 58.9 84.1 34.8 

5.6 58.5 28.0 30^ 

Here, as before, the first column is the pressure ; the second 

the temperature of the dry Aennometer ; the third that of the 

moist, and the fourth the depression. The greatest exhaustion 

is here the same as Mr Anderson's, but the temperature of the 

moist ball is sMnewhat lower, even though the dry one be 10° 

higher than his. The depression, in the fourth column, follows 

a law very diffa<ent from the reciprocal of the pressure. 

The condu^on drawn by Mr Anderson from his experiments 
is, that, in tur of the same dryness and temperature, the depres> 
non is inversely as the barometric pressure. Mr Ivory again, 
from his investigation, Phil. Mag. Ix. 85, has brought out a 
very different result, that when the temperature, not of the air, 
but of the mmst bulb, is the same, the deprestion is inversely a» 
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the prewure. Thi§, no doubt, comes niudi naaer to my remits 
than to thoae of Mr Apderscm, thou^ it is not very easy' to 
make the comparison, on aocount of the different tempenttutes 
of the moist ball, at the various pressures in the for^;iHng 
tables. 

I must not omit to mention, that, in these tables, the tempe-' 
ratures themselves still require a small correcUon ; because the 
thennometers were, as is usual, sealed €x close at top, and would, 
therefore, stand a little too low when under the reduced pres- 
sure. For, on placing them in a dry state, under a recaver, 
and exhausting to the utmost, both stood 1°,5 Fahr. lower when 
the fonner temperature was restored. Hence, as the enUre ba- 
rometric pressure is to the reduction of pressure, so is 1°.5 to the 
correction sought. Other thermometer put in with them did 
Dot all undergo the same change. For this, there are no doubt 
various reasons. It is eaaly shewn, that, within a moderate 
range, the error will, ceeteris paribua, be nearly as the change 
of pressure, multiplied by the diameter of the bulb, divided by 
the thickness of the glass. But the inking of the dry tfaenno' 
meter a httle, in these experiments, 'was partly the influence <^ 
the cold wet bait on the still confined air. 

It has been long known, that thermometers were affected by 
pressure ; and to avoid this, a very effectual method, when ap- 
plicable, was adopted by Prt^esBor Leslie, who employed ther- 
mometers open at top, wheu he had occasion to use them under 
a variable pressure. Some, however, give themselves no con- 
cern about the matter. In experiments on the force of steam, 
the ball of the thermometer is often included in the boiler with 
the stem projecting outward. The pressure on the bidl may 
then vary from a small frsctioa of an inch of mercury to many 
atmospheres ; and, in such cases, the temperatures must be er- 
roneous enough *. 

Mr Crichton has already pointed out some serious over^ghts 
of a different kind in the Memtnr of MM. Dulong and Petit on 



* Large flaaka and rectivera, if thin, must luve th^ capacities aomewhat 
altered, by varying the pnsaure. This alteration in similai shaped veasela, 
irill be, (wfarit parttvi, neail; as tke fourth powei of the diameter divided iy 
the tbickness. 



:!,a,l,zc.bvG00gIe 
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■ ^Bpeaamooa-* ; and I bave aome sugjncicm, that, in ihar very 
dabwate experiments on the cooliiig of hrge thennometerB, th^ 
* have overlooked the influence of dumge of ipnmaie ; the efiects 
of wtudi were the more to be feared, od account of the gigantic 
size of the bulbs, and the great range through which they ope- 
rated. The glass oS large tbenntxneters is ubu^j thinner, es- 
pecially in proportioD to titeir diameters, than of small ones ; and 
if it was go in their case, the ernnv would be so much the greater i 
bat these learned authors have ^ven us no data from which the 
amount d such an effect could be estimated. This, however, 
lliiy might still do, if the instniments be (Hreserved. 

Farther experiments are perhaps wanted, regarding the depres* 
aoQ of wet thennometers ; but at present, I may mention thxt 
the two seta which I have given above, especially the first, make 
die dc^iresfflon, through a range which will seldom be exceeded, 
nearly proportional to g - ^ ■, where B is the height of the baro- 
meter in inches ; and probably a still more exact number might 
be found, by which the observed depres^on being divided, will 
be reduced to what it would have been under the standard pres- 
sure. As a. temperature of 60° rarely occurs at great clevatioas, 
the last table is not suited to their case ; and, therefore, its de- 
viating B little from this formula, when the pressure is small, be- 
comes a matter of no moment From these experiments, it ap- 
pears, that the variations of pressure have much less influence 
on evaporation than is commonly supposed ; and that, on the 
same spot, variations of atmospheric pressure may, without much 
danger of error, be neglected. 

According to Professor Leslie and Mr Ivory, ) the depres- 
sion of the moistened thermometer, under the same pressure, is 
propordonal to the drying quality of the air after its temperature 
b so reduced. Or, a given volume at that reduced temperature, 
can still retain c i more gnuns of moisture than is already con- 
tained in the like bulk of surrounding air ; c being a constant 
coefficient to be determined by experiment. Hence, if k> = ac- 
tual weight of moisture in the given v<dume, at the existmg tem- 



■ Atuuks de Chim. et de Phys. tome vii. ; Annali ^ilL xUL ; and fbi Mr 
Crichton's remaifcs, see Aniuls PfaU. zzUL 
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penture of the air <, ood u the nunimiim at the tempenttve m 
of the moist bulb ; alsot— -m beiig:=l, wehsve ui=:« — d3. 

But if the temperature t, at which to grains would satunte 
the OTigiaal vohime, be wanted, it may be found from the tho'- 
nometers only, without the aid of any tables, by the fidfowing 
approxiinate formula, which, however, comes very close to the 
foregoing, between the temperatures of 25° and 90^ Fahrenheit. 
Put k for the temperature at wtuch the vaiiation in the woght 
of HKusture in ihe given volume for a change of 1° is c grain, 
then the temperature sought will be 

If the volume be a cubic foot, and if, as appears from a. mean of 
various experiments, c = .15, then A: = 53° Fahr., and 
,= ,_,(£±J-). 

If the centigrade thermometer be used, c = .S7, and both k 
and m must be Increased about 18°. Hence 

The maximum forces of vapour for different temperatures fol- 
low a law very similar, and nearly related, to the law of the den- 
ety. So that the actual force of vapour in the air may be re- 
presented by^= F — gii where F =: maximum force at the 
temperature nt, and ^ a constmit, which will = .01^ or ,'|, when 
(r = .15. Hence the temperature at which aqueous vapour ha- 
ving the force^ would be in a state of satura^on, and which 
temperature is usually called the dewing pmnt, will be 
D = ,-S(£±if). 

The number substituted for ic in this case b^ng iff. 5 Fabr. 
the temperature at which the vuiation of force for 1° is .0135, 
By means of this formula, the point of depoffltJon, or dewing 
pcmit, may be readily obtained without the aid of tables. With 
the centigrade thermometer. 

These formulas are adapted to the ordinary pressure, and are 
by much the uroplest I have ever seen for the purpose. 

The dewing ptnnt, or point of depo^tioD, is the temperature 
of saturation under the original pressure. The temperature t is 
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tbe pcHDt of satuiation under the angmal voIubm. Tite want 

of aUentioa to thiB disbnctjoo ftcquently leads to important 

My object in tbe preceding pages, has been r^ber to state 
vhat a[^ieared to be matter of &ct, than to throw out a mass of 
nmdtHn hypotheses. But this paper, having beeu drawn up be> 
finrethe article on theair-themuHueterinthe hut Numbtf ttf this 
Journal, b more confininable to the common theory of that in- 
BtrumenL It is only the formulae near the end that could be 
affected by this drcumstance ; and within the limited range of 
atmospheric temper^uree, the difference on these Amnulse would 
not be material. At any rate, till the weight of mmsture which 
can exist in the air at different temperatures be better deter- 
mined, it is impossible to construct either rules or fOTmulse which 
can be depended on with perfect confidence. 



On Cdowrtd Shadowa. By Messrs Zschokxk uid Treschsel 
JumiiT*. 

X HERE tqipeared at Arau, at the dHnmencement <^ the pre- 
sent year, a memoir upon coloured shadows, read by Mr 
Zschokke to the Society of Natural Sciences of that dty. It 
was received with tbe interest which attaches to all the produc- 
tioos of its author, productions ao numerous and so varied that 
one can scarcely believe them to proceed from the same pen. 
Nor was this the first time that Mr Zschokke, the historian, 
politician, economist, novelist, &c. bestowed some moments upon 
the Sciences properly so called ; several eaentific memoirs form 
partof the collection of bis works, and bear testimony in favour 
of the general nature of his acquirements. 

The c^nion entertained by Mr Zschokke on tbe Bubject of co- 
loured shadows, was destined to meet with opposition. Mr 
Treschsel, son of the learned professor of Berne, to whom we owe 
the triangulation of a portion of our territory, and several other 



* Extract of* HemolT of M. Zadiokks, entitled, -'Die fiuUgen BdiUlen, ft& 
Arau 18S6 ,■" and of a nfiuatlon of that memoir, by MrF. Tntdud^un. 
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raluable periwmancM, has charged himsdf with this task in a 
memoir which he haa latterly cxxnmuiiicated to ub. 

The subject is delicate and ccmteBtible. We shall ^e 
ia miecetHon the exfdanatioas of the phenomeiion ui question 
given by the two authors^ aaiidunnng at the same time that we 
do BO beatate to adopt, at least in its fuDdanentol parts, the 
optuoD of Mr Trechset. 

M. ZEchokke, at the beginning of fais menKMr, ^ve« an ac^ 
count of the autfaDra who baved3eerved coloured lAadtArs, and 
attempted to explain them. It will not be uninteresting to go 
duet this gtound. Shadowe colouTed in bhie are those which have 
been most frequently remarked, because in fact nature presents 
them of^est to us. Priestley, in his History of Optics, states 
that this phenomcnoD was for the first time observed and de- 
scribed, about the middle of the seveateendi c«itury^ by Otto 
Gderick, the celebrated inventor <^ the ^r-pump ; but he is 
wrong, for Leonardo da Vinci speaks of it in his Treatise on 
Ftunting, written in the fifteenth century. This able artist 
sought to discover, with all Uie interest exated by a subject of 
so much importance to his art, to what was owing the colouring 
of shadows in blue. He only saw in it a reflection of the colour 
f^ the sky, or rather of the atmosphere, having recourse for this 
phenomenon to the same explanation as for the purple tint^ 
which colour rocks and buildings, before the ri^ng and after the 
setting of the sun, or for the greenish reflecUon which diffuses 
itself upon the sides of a vessel, or upon the piles of a bridge 
above a deep and limpid body of water. Bouguer, in his Optics 
(17^), BufioD, in his Memoirs of the Academic des Sciences 
for 1743; Begneiin in those of the Berlin Academy for 1767'; 
Monge in 1789, and other natural philosophers, have more or 
less adopted the opinion of the celebrated punter. 

Bufion had the merit of coDtributlng powerfully to direct the 
aUentioQ of observers toward the coloured shadows that form in 
the solar light. " I observed," says he, " during the summer 
of the year 1743, more than thirty sun rising and as many set- 
tings. All the shadows that fell upon white, as upon a white 
wall, were sometimes green, but most commonly blue, and of a 
Uue, as livdy as the most beautiful azure. I shewed the phe- 
nomenon to several persons, who were as much surprised as my- 

OCTOBER — DSCBHBEK 18S6. 
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self. Diffierence of season has no e&et upon it, for there are 
not «ght hours (15th November 1743) mxe I have seen blae 
^adows; and whoever will give himself the trouble of looking 
to the shadow of his fingers at suo-riae and sun-set, upon a Int 
of white paper, will see hke me tfab bhie shadow,^ &c. The 
illustrious naturalist also dtee b letter of the Abbe Millot, in 
which he announces to him that at noon, with a -cloudy iky, in 
which some openings were seen here and there in the clouds, he 
had oMerved ahadows of a beautiful blue upon white piper; 
'and further, that, under certain particular circumstances, he had 
remarked green, violet, or yellowish shadows, or shadows sur- 
rounded with a coloured margin of these difierent tints. BufftMi, 
recapitulating these various observations made in 1743, odds in 
1773 : " This blue c<^ur of shadows is nothing else than the 
colour of the tar itself *." 

M. de Schrank, in the Memoirs of the Academy of Munich 
for 1813, brought forward agiun the opinion proposed in 1783 
by Opoix, a French naturalistlittleknown,.supportiDgit by iiew 
arguments. The blue shadows, according lo Irim, come from 
the inflection of the rays' tahgent to the edges of the solid, from 
which the shadow proceeds. As the blue rays are very refran- 
gible, ^ey are more strongly attracted than the otbera by bo- 
dies, and thus come to colour the interior of their shadows. O- 
poix, as wdl as M, de Schrank, knew well that the violet rays 
are more refrangible than the blue rays ; and they reply to the 
ol^ection which arises fnnn this drcumstance, the one that, in 
the shadows of thin bodies, the violet rays are snffidently de- 
flected to pass beyond the oifpmite edge of (he shado#, and en- 
ter into the open li^t ; the other, that, in the case where the 
body has a suflicient brettdth to prevetit the application of sudi 
an explanation, the rays fall, it is true, into the interitv of ^e 
-shadow, but that Uie tint which they carry there is too triiacure 
to be perceived. 

Rumford observed not only the coloured shadows formed in 
the pure solar light, but also the varioiis shadows resulting from 
several sorts of coloured li^ts combined with each other and 
with the solar light; and thinking that he bad remarked diat, 

' Buffon, Hist. Nat. d'Min., Memoire vlU. 
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wlten seen through a tnbe, which exdaded sU comporisDn of one 
shadow widi another, all these shadows appeared black, he con- 
.duded from thence that all these effects are mere optical decep- 
tions •■ 

M. de Grotthass arrived at neariy the same conclu^on, but 
by a different process f . He knew the phenomenon of the blue 
and yellow shadows, which are produced by the concurrence of 
the tight of a candle and that of the twilight ; he also knew the 
hnpresuon which the long continued observation of coloured 
plates produces upon the retina; an ttnpresmon which eX- 
terwards reprodaces in the organ spots tinged with colours ex- 
actly coniplementarj', in the scale of the spectrum, to those on 
which the eye has been fixed ; and he in like manner considers 
the {dieDomenoD of coloured shadows as a pbysiolo^cal decep- 
tion, as the result of the fatigue caused by an effort of the organ 
in the same direction,andofthe^sturbanceof an equilibrium of 
aenulHlity in it. 

After giving this histotical narration, Mr Zschokke remarks, 
that none of the hypotheses explains all tbe cases in which sha- 
dows appear otdoured, and he proceeds to the expo»tion of a 
new theory. Let us first give an account of the fundamental 
. phenomena, the causes of which form the subject of inquiry. 

Coloured shadows are produced in the solar light, when it is 
refracted by the vapours of tbe lower strata of the atmosphere, or 
reflected by the elands. Thus, \H, the colouring is percep- 
tible cluefly at sunrise and sunset, when the sun is not higher 
than from ten to twenty degrees above the horizon. Sd, In 
winter, the shadows are sometimes coloured at noon, because at 
that season in our latitude the sun scarcely rises to the height of 
twenty degrees. In summer, they are only coloured in full 
day when the sky is overcast, and the clouds reflect a strongly 
coloured Kght. 8d, The more deeply the rays penetrate into 
the lower strata, the more strongly are the shadows coloured, 

■ Bet HrilocAplutal TnDUcUoitB 17M; or tn Uie Blblloth. BriUne. voL L 
]>. S39, Vk nteact of Covnt Bnmfoid^i paper, umfntiWil by > note (p. 3f>) 
upon sokMiMd cfcadowi, u>d the anlliani who have trcatad of than. 

f Bee in ScbwelggeT's Bcjttag. niT Chemi* dnd Phyeit, voL iil. p. 118. an 
■bridpneot of M. ^ Giotlhui'i Paper on th« Acddeotal Colours of Shsdowi, 
Bid on Ninrtm's Ttnoiy at Colour*. 
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and the farther may the opaque body which projects them, the 
hand, for insUQce, be removed from the white surface which 
receives them. The distance, therefore, cannot be as^gned at, 
which the i^taque body should be from the surface. According 
to ihe greater or less intensity of the light, this distance may 
vary from five or right feet to as many lines. At the moment 
of twilight, or in very dark days, the end of the finger from 
which the shadow projects, requires to be held at the most two 
or three hues from the white surface. 4itk, The same opaque 
body projects shadovs variously coloured, according as tlie sur- 
rounding surfaces, such as the walls of the chamber, or the 
clouds, if it be in the open air, reflect one colour or another. 

Coloured shadows also form in a light, coloured by refraction 
or by reflection. This colouring of the shadows, however, does 
not take place, if the light so modified penetrates into a chamber 
otherwise perfectly dark, for in that case the shadows are black. 
The more intensely the light is coloured, the more distinct ia 
the tint of the colour. 

Lastly, the artificial light of a candle, combined with that of 
the sun, ^ves rise to coloured shadows. Thus, according to 
Bumford's experiments, if, in the day-time, the shutter of a dark 
room be opened about half an inch, and there be placed upon a 
table a lighted candle (situated in such a manner, that its rays 
falling upon a piece of white paper, which is presented to it, as 
well as to the opening of the shutter,' make with those coming 
from this opening an angle of about forty degrees), and the 
finger be then held at the distance of two or three inches before 
the paper, this opaque body will project two shadows, of which 
that proceeding from the day-light will be yellow, and that from 
the candle-light of a very beautiful blue. In proportion as the 
finger is carried nearer the candle, the blue will become deeper, 
and the yellow fainter, and the contrary will take place if it be 
removed from the light. 

Such being the facts to be accounted for, Mr Z. proposes to 
establish) a priori, that the shadows produced by the interception 
of a coldured light must also be coloured. " It is known,"" 
says he, " that, in the solar spectrum, the white light of the sun 
is decomposed mto coloured rays ; on the other hand, the sha- 
dow produced by the interception of white and undecomposed 
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^lit, is black ; if only one of the coloured rays of which it is 
c(Hnposed is intercepted, the part cannot produce the same effect 
as the whole; the coloured ray cannot therefore project a black 
shadow ; tins shadow must itself be coloured." 

Now, what will be the <xAout of the ihadow projected by a 
ray of a ^ven colour f To find this, M. Zschokke made the 
solar rays pass through disks of glass varioasly coloured ; and 
receiving the light by this procedure upon a white surface, he 
presented before this surface an opaque body, in order to form 
shadows with it. He took care to make the experiment when 
ihe sun was at'a great height upon the horizon, to prevent any 
natural colouring of ^e shadows mingling with that which he 
produced artifidally. He then found, that, in the 



Red rt^s, ihe shndow 


IS pale blue. 


Orange, 


a little deeper blue. 


Yellow, 


a violet blue. 


Green, 


a purple violet. 


fikWue, 


red. 


Deep blue, 


orange. 


Violet, 


green. 



and that thus to each colour of the ray there corresponds, in the 
shadow wluch it projects, a colour which would itself project a 
tdiadow of the same Unt as the ray. 

Such is Mr Zschokke's theory in brief; we r^ret (hat we 
cannot follow him in develc^ments fhun which his style, always 
animated and descriptive, takes away the dryness of a scientific 
dissertation. 

" The hypothecs of Mr Zschokke," says Mr Trechsel, " re- 
commends itself at first sight by itfi precision, and, if one may to 
spealt, by its paradoxical nature. One fancies he sees in it the 
great law of pcJarity, which appears to manifest itself in almost all 
the Inranclies of natural philosophy. Besides, tfae most import- 
ant discoveries have been in fact hut gleams of light emitted 
by geniuses superior to their age, hypothe&es imagined a priori, 
which have been recognised as true by observations and re- 
searches made afterwards." These con^erations, which ought 
to recommend the hypothesis in question to the attention of na- 
tural philosophers, have engaged Mr Trechsel the younger, to 
repeat with his father the experiments of Mr Zschokke, and to add 
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to them others which he deemkl necessary for completing the 
e x am i na t ioii of the questioo. 
• He contests first the fundamental propotduon of the [ffecechaf 
theory, remarking, that if the shadow is tlie local abaence aS light, 
.the light may be partial or total, without thii Becesaanly pro- 
ducing any change in the nature of the shadow in question. ' 
The interceptioD of the hght can only produce shade, but not 
coloured shade, at Ie«st unless the colouring be imparted to it 
from some other source. 

The expenment which we have related, in which black sh^ 
dows are seen to form in a light decomposed hy the prism, or 
coloured in any other manner, provided the chamber be dark, fur- 
nishes another argument against this hypothesia. Mr Tredisel has 
obtained nearly the same results as M. Zschokke, with reference 
to this class of shadows. He has made his experiments by pass- 
ing ihe light of the sun or of a candle, through disks of coloured 
^ass*, as well in a lightened apartment as ia a large drawing 
camera obscura, in which the object-glass was replaced by 
differently coloured glasses, in such a manner as to produce the 
tint de^red upon a piece of white paper placed in the bottom. 
Id the camera obscura the shadows are^ always black, if Ihe 
light be excluded from all parts ; they immediately become co- 
loured when some other light is allowed to penetrate, and the 
tints which they then assume are always complementary (^ those 
of the light transmitted ; thus in the red light the shadow is 
blue €T greenish, in the green li^t it is pale red, &c. 

These observations naturally lead us to conclude, that the 
ccJouring of shadows does not depend upon Ihe nature of the 
intercepted light, but rather upon the day.li^t which mingles 
with them. This conclusion is enforced by an experimmt whit^ 
does not appear to have been hitherto mode, and whidi is <^. 
great weight in the question. If the day light, introduced with 
proper management, for example, by raising the curtain a little, 
be made to fait upon the bottom of the camera obacura, when it 
is coloured green by an object.glass of that ctdour, the place 

* Tka (MthoT hsd tbr thlt iHupoM Urge squares of colourad glui fhratihed 
h; t\)t brotliera MUler, juviag trtifta known b; theix bivx^bh In tbt atteapts 
irtucb Uugr btye made, ttgai^lly of late, to rediscover tbe sit of painting 
glsM, which had been lost for eeveral centuries. 

L.,i,z<,.f,GoogIf 



On Cobund Shadowg. 39 

ebme apy» by theligbt will assume a pak red colour, tvUliout 
there being amf ahadaw; if the object-glaaa is red, the light will 
make the place where it &lli appear of a greenish blue. 

The fcdlawing facta come also in support of Mr Trechsel^s 
fundameotal <quDion. 

Igt, The natural bluiih shadows are more disdnctly observed 
in winter, wi^ an overcast sky and a hazy atmoqih»e. Now, 
in these circumstances, the blue light predominates, on acoount 
of its greater refiraagihility. According to Mr Zschokkc's hy- 
pt^eas, the shadows pn^ected in this blue li^t would not he 
blue, but red or orange ; it is aeen, on the omtrBry, that the 
blue tint which they really have, comes fiam the reflection of 
the predominant blue light of the day. 

2d, If this bluish shadow be ilhuninatcd by the yellowish light 
of a burning candle, it assumes, at the veiy moment, a yelbwish 
tint. 

idy On the other hand, the black or greyish shadow of the 
iigbt of a candle assumes a blue colour, whenever some rays of 
the light of day are made to fall upon it. This is Rumfiffd's 
expeiiinent 

ah. If there be placed behind the shadow projected by this 
day light when it is weak, an object painted red, yellow, or any 
other colour, the shadow immediately assumes a tint umitar to 
that of the oltyect which sent reflected light to it. 

6th, The shadows coming fcom the interception of the li^t * 
of a candle, are always of a mOTe or less deep black, provided 
there has been only (Hie candle burning ; they appear yellowish 
wbcs two are lifted, of which the me shines upon the shadow 
produced by the interception of the light of the other. 

'f It IB easily seeir," says Mr TrechseJ, " that there can be no 
qumtion here of tfaf inflection of the light in the shadow, mtfaer 
according to the ordinary explanation of this phenomenon, or 
according lb Mr Ft^anel's theory of interferences ; for, Itt, The 
coknmd shadows are hoiw^neous, and not composed a£ alto-- 
nate bands; £<%, They are obtiunsd of any breadth that one 
pleaaes; 3d^, They preserve, in general, the same colour, aU 
though tl^ey change their intenaty at each vaiiation producodin 
the distances which separate the plane that receives the light, 
the opaque body and the source of tight.*' 

L.,i,z<,.f,GoogIf 



40 Oh Coloured Shadows. 

Mr Trecbsel, in ccHisequence, proposes to distinguish two 
sorts of cokNired shadows, one of which may be termed obftdivey 
and the other tubjective. Among the former would range lliem- 
selves, Iti, The shadows, whose bluidi colouring is owing to 
the reflection of ihe day light ; Sd, The shadows that are co- 
loured yellow by the direct light of a candle ; Sd, Those which 
are obtained from the reflection of die light by a neighbouring 
coloured body. To the subjective shadows would be referred 
those which are produced in the light coloured either by pris- 
matic decompondon, or by its tran&mis^on through coloured 
glass. In this latter class would also be placed the remarkable 
phoKunencm of the coloration by day-light in the camera ob- 
Bcura, and some other similar phenomena. 

The shadows, whose colouring is produced by direct or ob- 
jective means, do not require further explanauon ; but the case 
is different with those whose colouring is only sultjecUve. 
" With regard to these latter," says Mr Trechsel, " Mr Grot- 
thuss's hypothecs appears to me the most probable. It accords 
not only with ordinary observation, but also with the experi- 
ment of the camera obscura which has been described simve, 
and which was not known to Mr Grotthuss. According to thia 
author, when our eye receives the impres^nn <^ any colour 
whatever, for example, orange hght, transmitted in large quan- 
tity, the sensibility of the organ for this light is diminished, and 
peiiiaps the sennbility for the complementary blue light in- 
creases. If we now make the day light, or any other white 
li^t, fall upon a shadow projected in this coloured li^t, or 
nmply upon a ground tinged with this same light, the orange 
ray disappears avhjecHvely of the day-light, and we then only 
perceive the united sensation of the other rays contained in Uie 
fasciculus, rays which, by their combination, produce a gremisb 
Uue tint, complementary of the orange in the scale of Newton. 

No doubt can be entertmned of the subjecliveneBS df the ^». 
tXHuenon of the camera obscura, which I have already several 
times mentioned, if it be brought to mind that the dayJi^t 
scmtetimes produces the red tint in it, someumes the green, ac- 
ctmling to the colouring of the ground. Another experiment, 
may be added, which, although not new, is yet not the Jess 
striking. Let two candles be placed, so as that two diadows 
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may be projected from the same opaque body, and the sh&dow 
formed in the light of one of the candles be lighted by that <^ 
the other. These shadows, as is known, will both be yellowi^. 
Let one of the li^ts now be coloured red, by making it pass 
through a plate of glass of that colour ; the shadow coming from 
the interception of tile other light, will immediately assume a 
red tint, (Ajective colouring) ; but, at the very instant, the 
other shadow, which is only shone upon by the pure light of the 
other candle, will become green, (fvhfective colouring, pro- 
doced in ^e ot^n of the observer itself, from the defect of the 
perception of the Kd ray) ; and vice versa, if one of the fJia- 
dows is objectively and directly coloured green, the other will 
be subjectively coloured red. 

Mr Trechsel here remarks, that the phenomenon observed by 
several members of the Helvetic Society of Natural Science, in 
a chapel near Sc^eure, appears to be <^ an analogous nature to 
the subjective coloration of shadows, in particular to the pheno- 
menon last cited, and to that of the colouring of the botlom'of 
the camera obscura by the light of the day. It will not be use- 
less to recall here the desCTiplion of this phenomenon, such as 
we have already given it in our account of the tenth session of ' 
the Helvetic Society *, All the panes of the windows of the 
chapel, without exception, are of pale yellow glass ; the frames 
of these windows, which are of iron, are perforated here and 
there with small holes of about a line in .diameter ; the light' 
which penetrates by these holes, is of the most beautiful blue, 
even when throng them the view is carried upon perfectly 
white clouds. The same eSect is also produced when one of 
the windows is opened, and the slit thus formed is blue until 
tile opening attuns a certain width. We had ex]:^wned this 
phenomenon, as probably arising from the psychological effect t^ 
contrast. Now this effect, which in general cannot be contested, 
may be owing to the momentary paralysation in the organ of 
die faculty of perceiving one of the partial sensations which 
cranpoae the total impression. 

Mr Trechsel concludes his memcMr with the following brief 
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" 1. Coloured shadows may be dittinguished. iato o^ectiw 
Kodmbfective. 

" 2. The foriDer owe thor colouring to the light which ar- 
rives at them ^her directly or by reflectioD; they are not 
therefore total ahadowa, but are rather, to lue the spieDbfio 
tenoi peawn&rtB. 

** 3. The shadows whose colouring is subjective* are the ef- 
fect of a particuUr di^KKitKn of our organ, which, when it is 
fatigued by the in>preE»on of a single colour, oo longer per- 
ceives that ray in a fasciculus of white light ; so that the com- 
plem^taiy ray predominates and communiicates its tint to the 
shadow ptojected in the primitive light. 

" 4. So far as we have been able to observe,- the eye follows 
in diis process the scale of Newton. If the correspondiqg co- 
lours are not always exactly complementary, it must be aUri- 
btited tp the difficulty of obtaining artificial tints so pure as those 
of (h? sqUr spectrum. 

" $. There follows from this, that the colouring of diadows 
is iqipoMible, if there be do other light than that by the int«- 
ceptioD of which the shatjpw is formed. The presence of a light 
tyyning frcvn another part, for example, from the sky, ot the 
clopd>t V at) indispensable condition to the iormation of coloured 
shadows. 

*' 6, lastly, the shadow ie mt necessary to make the eomple- 
mralary colours appear. A utiall quantity of white light, put 
in prominent contrast with a l&t^ mass t^ coioiued light, as- 
Buntes, in certain circum^ances whifJi we cannot well determine, 
the ppp^lpmentary bnt correspopding to the cfllour of tlus latter 

light," 

Mr TrechseTs explanstim appears to us satisfactory ; it intro- 
d(K¥S it U true, two causes for a phenomeDon which has usually 
Ite^ coDNdered as one; but this is not the first case where 
a c^TPful aofly^p has obliged us to admit several agents in an 
effyet NDgl$ in (tppear^nce. Without doubt, in the number of 
the veiy varied experiments which may be made on the sul^ect 
of colour^ shadows, there wilt still present themselves many de- 
twls which will not be immediately explained ; but it is probable - 
that their ori^n will be found in the peculiar circumstances of 
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these experimeotsj aod in the sute of the boctia* cmj^yecl by 
the pbiloGopber in his observationa. 

SiUiolheque UnivernHk, Mof/ 1886. 

.^l$dtkf regarding the Littk Andaman Island, Smf of BengaL 
Communicated by Cornet J. E. Alexansbb, H. M. 18th 
Light Dragoons. With a Plate. 

K^s the ISth Novembar 1835, the Htwourabte Coropaoy'a 
trttasport, Earl K^e, having on board 4 companies of H. M. 
4£iU) regtDKnt, and 100 Madras {noneers, destined for foragn 
service in the Birman Empire, steeriDg a S.E. course, hove in 
agtit of the Little Andaman lEland, in latitude 10° iff N-, and 
longitude 93° l^ E., bearing frotoi E- to E.S E-, and distant 
1 leagues. At 10 a. h. faore up, and stood in for the huid to 
get a supply of water, our stock c^ which waa almost exhaust- 
ed, from the unusual length of the voyage, oocanoned by the 
baffling wind* we experienced in the middle of the Bay. At 1 1 
saw a brig, huU down, bearing N.W., steering to the S.E. 
At It sounded oo a ooral reef 8, 9, 10, 19, and 16 ftfbomi, 
pfttcbes) the bottom seen plainly under the ship, with numerous 
sharks ttitlowing the vessel, one of which we succeeded in kill- 
ing. Observed a «(«r<En(i o;»U# or aea-serpent.; length about 
3 feet ; back brownish, belly white, t^l rounded, a row of black 
spots along die odes, and without the caudal fin. A mtmstrous 
^h likewise fnade its i^pearance near the vessel, seemingly of 
the genps ^<imi or ray ; its length about 90 or 3fi feet, very 
broad, and i:qk)ur of back faddish. A very beftvy svell on the 
bank ; steering from N.N.E. C9 'S.W- to haul off it, ran a dia. 
t^Bce of 4 knots, when the water deepeqed to SO fatKoms- When 
OB the corftl shqai, io 8 fatboms water, the extremes of the 
island frqm E. g W. to N.N.E-t and a small hay in the centre of 
tli«iela;td ; — at II p. m. bow a light on shore:; .'brought up off 
the N-W. point, .imd anchored in 8^ fathoms, at 9J niles from 

■ .X^A^pvember- — At daylight proceeded in .one of the Cutters . 
alUg <ivitb the chief mate iti search of water. On ftpproadiing 
tb^ shore, ohsierved « WQtnan and child (fri the beach, vho^ «p, ' 
OB perceiving the boat, ran into the, juagle ; they appeured'te 
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be employed in collecting shell-fish. Found a smalt sandy bay 
(which I took the liberty of naming after the ship), with coral 
reefs running out from both extremes, over which a tremendous 
surf was breaking ; inside the water was quite smooth. An- 
chored the boat a few fathoms' length from shore ; and, leaving 
a couple of hands in her, landed with the remainder of the Las- 
car crew, ^x in number, who were armed with muskets. 

We found the island (which in length is 28 miles, by 16 in 
breadth), to be of coral formation, entirely fiat, and covered 
with lofty and thick jungle to within a few yards of the water's 
edge. Proceeded along-shore towards the N. W. point in search 
oftwo rills of water mentioned by Horsburgh in his " Directory," 
At an angle of the jungle came suddenly upon a party of the 
natives lying on their bellie? behind the bushes, armed with 
^ars, arrows, and long bows, which they bent at us in a 
threatening manner. The moment the Lascars saw them they 
fell back in great consternation, levelling their muskets ; and it 
was with great difficulty we could prevent them from firing ; on- 
ly the tyndal or coxswain (a Malay) stood by us. We went 
within a few paces of l\ie natives, and made signs of drinking. 
The tyndal salaamed to them according to the different orien- 
tal modes of salutation. He spoke to them in Malays and other 
languages. They returned no answer, but continued crouching 
in their menacing attitude ; and to whichever side we turned, 
they pointed their weapons towards us. I held out my hand* 
kerchief towards them, but they would not come from behind 
the bushes to take it. I placed it upon the ground, and we re- 
tired, in order to allow them to pick it up. Still tbey moved 
not. I counted 16 strong and able bodied men oppo^te to ua, 
many of them very lusty ; and further on another party six or 
«ght in number. Those in front of uswere lying in two ranks, 
with two or three Women in the rear ; the whole of them com- 
pletely naked, with the exception of a stout man, about six feet 
in height, who was st&nding up along with the women. He wore 
on his head a red cloth, with white spots, and probably was their 
chief. They were the most ferodous and wild looking beings that 
I ever saw ; their btar was frizzled, noses flat, and small red eyes ; 
those parts of their skin which were not besmeared with mud 
(probably to shield them from the attacks of insects) were a 
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Booty black ; their hideous £>(%s seemed to be painted with red 
ochre. I may here remark, that the inhabitants of the Anda- 
man Islands, decidedly a n^ro race, and differing widely from 
those of the neighbouring continent, are supposed to be the de- 
scendants of the survivors from the wreck of an Arab slave ship, 
said to hare been lost here some centuries ago. The Chinese, 
who^occan<mally resort to these islands to collect the edible nesta 
of the Hirunda eseulenta, affirm that the natives are anthropo- 
phagi. One thing, however, is cert^n, that several boats' crews 
have fallen into th&t hands, and have never nnce been heard 
of. 

At the above stage of the rencontre, the other cntter, with two 
or three of the officers on board, neared the beach, and seeing 
what we were about, they called to us to retire a short distance, 
and allow the tyndal to go up and speak to the savages, for perhaps 
they were afraid of Europeans. We fell back to the water's 
edge, and having caused the tyndal to strip to shew them that 
he was unarmed, he went up to within a few paces of them, and 
o&red them a couple of handkerchiefs, making at the same time 
»gDB (^ drinking ; but upon his attempting to approach nearer, 
they drew their bows and threatened him. Seeing this we called 
him off; and not knowing how to act*in this emergency, without 
advice from the ship, as we had been requested not to use any 
violence, both cutters returned to the vessel ; and upon report- 
ing what we had seen relative to the hostile dispo^tion evinced 
by the natives, a subaltern's party of the 15th, with a couple o£ 
buglers, and pioneers to fill the water-ca^s, were ordered to ac- 
company us, in order that we might force our way to the water 
if necessary. We landed at the same spot we had formerly 
done, and not se^ng any thing of the natives, we advanced a- 
loDg the beach towards the southward ; and, upon turning a 
ptnnt, saw flocks of sand-larks, curlews, &c, Further on we 
discovered a hut on the edge of the jungle : we went to it, and 
found it to be about SO feet in height, of a conical shape, 
thatched to within a foot and a-half of the ground with rattan 
leaves, with just room to crawl in underneath. The floor infdde 
was strewed with leaves, and there were several cots or sleeping 
places in diflWent parts ; they consisted of four sticks driven in- 
to the ground, on which was fixed a bamboo grating. Banged 
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in a row rouod tfae widli were the anolced skutb of a:diniiiRitipe 
bog ; the canine teeth Sorter than in the other ipnies of ma ia 
c«flt«m countries, the JBW» £astened together by stnpH of rattan, 
(Plale 1. Gg. 1.) From the FOoT a piece or red and white chee^ier- 
ed cloth was Bu^>eiided, seemingly of MadroB maau&icLure. In 
c(»ical baskets pieces of jack-fnut were Ibund, and a nut re- 
■emhling a chesnut, beudes several roots. In a conm I ^pimd 
several lai^ mangroves. At m, fire the following shells were 
roasting : The green Murex fribulus, Trochaa telesaymtni, Cy- 
prcea cmrmo, and several varietiej of maaset The driidcing 
cups seemed to be the nautilus. The weapons were a btfw 
from 6 to 7 feet in length, which is pulled with the feet, and a 
hand- bow of 4 feet ;. the strings are made c^ the dark red fibres 
of a tree. The acrows are 9 and 4 feet in length, the u[^r part 
ef a very hard white wood, inserted in a stock of case. The 
soldiers shot several of thetn at a tree ; they penetrated a couple 
of nidies inte the solid timber, and it required the joint strength 
of two men to poll them out, and even then the points were un- 
injured. Several arrows were found with two, three, and four 
prcHige. No canoes or rafts were seen, and no idols of any de- 
Bcription. The hand-nets were fOTmed c^ the black filam«its of 
a. tree. In one of the baskets, cu%fully wrapped up in a cloth, 
were the head of a harpoon with two barbs, a Malay chopping 
knift, and several spike-naHs and ring-bolts ; these last were pro- 
hiiily from the American ship Dover, G^tain Dirffiti, which 
was wrecked here several years ago. 

Naturally concluding that there was water near Ae hut, we 
penetrated iMothejunglejConsiatiDgofDannaer trees, red- wood, 
the Alexandrian lauTel, ak>es, nutans, and a very lofty and 
straii^t tree, about 15 feet in ^rth, which, if not too heavy, 
would answer . admirably for masts. Having advanced about 
90 or 40 yards from the beach, came to a pool of good water ; 
but, from iu being at an inconvenient distance from the vessel, 
we retraced our steps, and, on coming opfnmte the boats, dis- 
oof ered a party trf SO or 60 natives waiting our approadi in am- 
bush. We advanced to them, in order to get them topmnt 
out a more convenient watering place. So little intention had 
we of molesting or injuring than, that we had bnac^t with ua 
several looking^lasses, cloth, and baubles to give them. How- 
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eT«r, we ten! no sooner got within \5 yards of tli«tn, ^n we 
were assailed with & fihover of arrows, whit;h struck eev«nl of 
us. Our files vere then extended to skirnmhiog ord«i-, Jind w« 
returned with a round of musketry, killed and wounded 'tercrel 
of Uiem, fixed bayonets and chained them ; but they knowing 
ifae iatHoa<»es of the jongle, and being extremely nimble, auc> 
ceede<} in not only eff^ing their own escape, bat aitto in caArry- 
ing off ^e disabled of their party. We were brought «fp by A 
fleqa pot^, and saw them nwdcing off on the other side, and 
heard them calling out FoAtm, YaJiun. 

We (iien continued our marth along the beach, and diatoVir' 
ed another pooi of very good and sWeet water imiDediiilety op> 
pOBite the Teffid, and just within the skirts of. the JQn^e. The 
water oasks were sent for, a jack was hoisted at the po(J (beii^ 
a preconcerted signal to those on board ; left half of the pfMy 
there, and proceeded with the remainder idong a path rsto tire 
jni^Ie, expecttng that it would lead to a viltftge, whe<re w« 
-sngbt get some fresh stock. We advanced about a cou{de of 
miles without seeing any more huts or naUves, and no qiiadni> 
peds of ray description. 

Th* wood into which we penetrated, and in which thft tn^ 
alone kept us together, was one of the most gloomy And distnal 
timt can posaibl; be cmceived. It was htdeed, 

" Netnai uniiti hoiMuI mbta*.*' 
The trees were of ^vst height, and in many places thickly itit^^ 
woven with rattans and hushrope. The sun-beams were ntilfble 
to peneCt«te the entangled Miage, Che atmosphere iti cottse- 
quende bore die semblance of twilight. The air vas loaded 
with a damp and pesfileoti^ odour, occa-sioned \ty th? rir^en 
twigs, leaves, and fruit, with which the ground wtis ttncl^y 
strewed, which, besides, was excSMlingly awampy. The deMh- 
like stillness was occasitHially interrupted by a soStary porrM 
winging its noisy flight over-head ; but owing to the richncw of 
our v^etaUe canopy, it was almost imposaiUe to gain even ^n 
imperfect view of him. Numerous snakes were observed stealing 
along amongst the bushes. From several we had narrow escapes. 
Those that we succeeded in killing were all furnished with the 
pcHBonouB fangs ; and many of them bore a striking resemblance 
to the Colttber prester or Viper, but they were all spotted. 
3 ^ . 
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Tired with our unprofitable excursicHi, we returned to the 
wateriog pool, and the casks having been rolled up to it, we sat 
down to dinner before we commenced filling. Whilst engaged 
with our re^iast a strong party of the natives came doivn upon 
us, and threw in a shower of arrows, which killed one and 
wounded severely three of the soldiers. We quickly fonne<^ 
charged them, and killed and wounded several by our fire, and 
continued skirmishing with them till sunset ; for they seemed 
to be exceedingly cunning and revengeful, and made some des- 
petate attempts to cut off the pioneers engaged in filling. Af- 
ter they had com|deted the watering, we pulled off from KeVie 
Boff for the ^p, with the four boats ; but a current at that 
time setting to the N.E. at the rate of 3 or 4< knots an hour, 
we found that we could not reach her. The water-boats were 
andiored in consequence, and the two others went alongside. 
The ^p^s mdior was weighed, and dropping down to the long- 
boat and cutter, brou^t up in 13 fathoms water, and by mid- 
ni^t got on board, laden with bows, arrows, specimens td am- 
bea^s, shells, &c. 

14^ November. — During the night heard the savages shout- 
ing and ydling on the beach, seemingly in defiance. At day- 
light weif^ed, and stood through Duncan's Great Passage. At 
10. A. M. got on a coral reef, not l&id down in any chart; least 
water 6 fathoms, with the following bearings : North end of the 
Little Andaman S.S.K; the N.W. pdnt S.W. by S. ; the 
cemre of the South Brodier S. E. by E. \ E., distant 4 miles ; 
and the centre of the North Brodier E. \ N. Both these 
islands, like the Little Andaman, are flat, and covered with high 
trees, without a rising groundof any sort on them. Kept away 
to the n<^hward, and got twelve fathoms all the way between 
the SouA Brother and Sisters, and in a few days arrived safely 
at Bangoon. 

PsoMC, BiuihEmpiki, ) 
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Some particulars relative to the T^idea in the upper part of Me 
River Thame»t and <^ the cAstrucHona caused by the present 
London Bridge. By F. Barlow, F.R.S., Mem. Imp. Acad. 
Fetrop., &C. (Communicated by the Auth(»'). 

Xjondon BftiDGS, which has for ta many years bestiided the 
Thames, is tuw dobmed within a very abort time to be remo- 
red, and a ct^mderable change will be, there can be do doubt, 
^ected in the alate of the Rivex from the present site of the 
Bridge upwards. It may not therefore be uninteresting to re- 
cord some particulars relative to the present state of the tides, 
and (^ the liver, in order hereafter the better to compare the 
ckaatge which the removal of the bridge may occasion. Whm 
this question was before Parliament, I was gunuoMied to at- 
tend the Committee to state my ojunion relative to some pt^ts 
OKmected with these probable changes, and it was on that oc- 
casion that I collected together ihs several facts given in the 
followii^ pages, and which, if they ^ould not be found to fur- 
nish any present important information, may hereafter be refer- 
red to as matters of interest by the curious inquirer. Some 
doubts having been suggested as to the damage which might be 
sustained by the wharfs, Su:. above bridge, by the rising of the 
tiver above its present level at high water, and the exposure of 
the sewers at low water, the data here given are such as are 
Donnected more particularly with these questions ; they too- 

OBt, 

1. Of the sectional area of water-way at the difitrent Inidges, 
at various states of the tide. 

it. Of the hourly rise and fall of the tide, and the difference 
tX level at difierent times of tlte ride, immediatdy above and be- 
low Ltmdon Bridge. 

S. The rise and fall, and interval between the lime of hi^ 
and low water, at Woolwitji, and at several other places on the 
river, ascertained by observations made on the same days. 

4. Ezpenments and observations made on the velocity <ii 
the tide at ebb and flood at Woolwich, and other places on the 
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5- Tie difference of levd- betwe^i the hi^ and low water, 
at several places on the river, and other miscellaiieous particu- 



1. Sectional areas of water-way at London Bridge, and at 
Southwark, Blacifrims, Waterloo, and fVestmijister Bruges, 
at d^h-ent periods and states qf'the tide. 
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' The linear water.wsy at London Bridge between the Piers t i^ 

- tbove the Starlings, .... 

Linear distance occupied by the Pien, 
Total distance between the abutments. 

Linear water-wa; below.the Starlings at low water, - 330 II 

Linear distance occugned hj the Starlii^ 

From this table it appears, that, at low water spring-tide, the 
sectional area of the water-way at London Bridge b not more 
dian about two-fifths of that at Waterloo Bridge, which has the 
least water-way at low water of the other four bridges.; thisocm- 
traction acts as a dam, and causes the water to accumulate ao 
mudi above bridge, that the sectional area below bridge is very 
little more than one-third of that above bridge. 

And at high water spring-tide, the water-way at Loodte 
Bridge is, at a medium, about half that at Southwark, :wbich 
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ins the least section of the other four bridges at high water, 
and this again causes an accumulation helow bridge, but by no 
means so great ae in the tbrmer case. 

The effect of this blockage on the hourly rise and fidl of the 
water at the bridge is shewn in the following tal^ : 

S. TABLE of the Eb^ng and Flowing of the tide ai London 
Bridge, taken above and below on the 9Qth afJviy 18S1. 



Low Water W minutes past 


High Water 3S a&axHea past 


» o'clock in the Morning. 


2 o'clock in the Afternoon. 


FkadTii^ 


BWrWe. 










Depth of water when flood 








1st Hour, ail 




2 1 


IstHour.riae - - 2 11 


2d Hour, . 






MHour, ... 3 


3d Hour, . 






3d Bout, ■ ■ - a 10 


4th Hour, - 






4th Hour, ... 2 8 


5th Hour, 






« Minutes, ... 1 


ethHour, 






.— 


7th Hour, 






4 Hours and 4S Minutes 18 » 


M Minutes 




11 




Depth at Low Water 






7HoursandS5Minu 


tea 18 6 


Low Wster 30 minute, put 


High Water 18 minu 


twpast 


9 o'clock in the Morning. 


2 o'clock In the Af 
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BbbTidt. 
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Deptb of .Wat«r when Flood 






commenced, - . 13 


1st Hour, Fall 






lat Hour, rise -.69 


2d Hour, 






ad Hour, . . . 6 A 


3d Hour, 






3d Hour, ---29 


4th Horn, 






«hHour, - . . 2 B 


5th Hour, 






48 Minutes, -.14 


6th Hour, 









7th Hour, 






4 Hours and 48 Minute* 18 10 


l»Minute^ 




11 




Depth left. 







7 Hours and AO Minutes 18 10 



By means of this table we readily find the head of watl^r 
above and below bridge at each succesave hour of the tide. 
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viz. by subtracting from the depth of water on one ade, tlie 

depth on the other. Thus it sppears that, on the day in que»- 



The head at low wt.Ua above 






The head below bridge, 


bridge wa. 






hif^ water. 


1st hoar of flood 




II 


Irthour do. , 


Sd hour, head below bridge. 






2d hour above bridge 


3d hour do. 






3d hour do. 


4ih hour do. 






4th hour do. 


Hi^ water 






5th hour do. 
6th hour do. 
7tb hour do. 
Low water do. 



The above deductions are from the observations of a particu- 
lar day, and are not quite the mean results even tot a day, be- 
cause the hi^ water above and b^ow bridge does not happen 
exactly at Uie same time. Frtmi a mean, however, of several 
days, it appears, that the average fall 

Hi^ water spring tide is S greatest 1 1 

Average &11 low water I ^ ^ ^^^^^ ^ ^ 

High water neap-tldea 5 

Lowwat«r do. 2 1 least 1 1 

3. Some other particuiart relative to the periods cf Rise ami 
FaS, and qfHi^ and Lasa Water, above and b^ow Bridget 
may be stated asJiSowa : 
"^ I. The flood of spring-tides, of Octobra Slst and SSd, ^no- 
duced slack water through the bridge in about 40 minutes aAer 
low water below bridge ; from which time a-head gradually in- 
creased below bridge to 1 foot 10 inches at half flood, and then 
regularly decreased to about 8 inches at hi^ vi&tex. 

The first flow <A these tides, nevertheless, began above bridge 
about 30 minutes after low water below bridge, although the 
water was then about S feet 6 inches higher above than below 
bridge; the time of tow water bdow bridge av^ages 10 minutes 
eatiier than above bridge. 
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Ibe ebb of- these tides jHDduced slack water at the bridge 
about SO minutes after hi^ water, and then gradually sunk to 
tfaEor greatest fall at low water. 

The time of hi^ water, October 31st and S3d, was the same 
below as above bridge ; but the average time of hi^ water 
spring tides is 9 minutes earlier below than above bridge. 

The flood of necq^-tide, October 30th, produced slack water 
throu^ the bridge, in about two hours after low water below 
bridge, when ihisee was some land-flood in the river ; from which 
time a head gradually increased below bridge to 1 foot 8 inches 
at two-thirds flood, and then r^ularly decreased to 4 inches at 
high water. 

The first flow of this tide, nevertheless, b^an above bridge 
about 1 hour after low water below bridge, althou^ the water 
was then 1 foot hi^er above than below bridge ; but the aver- 
age time of tow water below bridge is SS minutes earlier than 
above bridge. 

The ebb c^ this tide produced slack water at the bridge about 
15 minutes after high water above bridge, and then gradually 
sunk to its greatest fall at low water. 

The lime of hi^ water, October 30th, was \S minutes earlier 
below than above bridge ; and the average time of hi^ water 
net^ tides is 15 minutes earlier bdow than above bridge. 
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Fnn 4hw» fAmava&m^we lean, that the nli^e tJDW of 
the flood lU tbeie {dtccs, iioin a awan of .tbe two dajn, is. 



Time oranriDg U Woolwich, 
Depttbrd, 
Billiw^alc, 



1** 



And that Uie low water at Woolwich jwecedes that at 

UtptKKiby . . 3T| 

Ocptfind pncedM Oui at BUlio^ite bf St} 

Bimn^tte Old 3w*n St^ra b; - ID 

Old Smn Stain Westminner Bridge iti 

And the mean lise of the tides at these statitHis is, 



Woolwich, 


- -19 
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DqxAnd, 


18 


10| 


BllliB«lt>, 


- 17 
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Old Bww Sttin, 


13 
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5, Mean ^Six Weeka' Obaervaiiong on the velocitjf of ike Ehb 
and Flood, Neap and Spring Tidea, at Woo^ch. 
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The tabulafed observatiOnB, tiOm whidi the above abstract 
has been made, were taken by Mr PuUman, Buperintendant 
master at Woolwich Dockyard, and may be confided in for their 
accuracy. They were taken at about mid-tide with a ship's 
log, uid with evary posable care and attention. 

The ftdloving experimental results, as to the velocity at 
ebb-tide above bridge, were furnished by Mr Jessop, civil en- 
gineer. The velocity was ascertained by throwing into the 
stream turnips and potatoes every 10 minutes for i5 minutes 
during low water, in the middle, and oa each side, of the river. 
The greatest velocity thus deduced, was 21 feet in 6-17 se- 
conds or about S[ miles per hour, and the mean of eadi aaiea 
gave as fcdlows : 

Near the London shore, 31 feet in B.* aeconda. 

In the middle, . . SI &i 

SuiryBnde, ... 21 9.3 

Geneitlmean, 31 8.1 

Or 1] milea per hour neirlf. 

6. — Line of High and Lore Water. 

The mean low water-Une has a fall of 1 2 inches between West- 
minster and London Bridge, and &om London Bridge to the 
London J>ockB at spring-tides, a fall of 3 inches ; at neap-tides, 
S inches. Mean %\ inches. 

The hi^b waterJine has a fall, in the contrary directkm, from 
London Docks to London Bridge, of 1 j inch at spring-tides, 
but it is a dead level at high-water neap-tides, as it is ^so be- 
tween the I.ond6n Docks and BlackwaU. And from London 
Bridge to Richmond the hig^ water-mark is, according to the 
survey of Mr Giles, the city surveyor, one dead level ; and this 
gentleman informs me, diat he has found the same circumstance 
to obtain in several tide rivers ; although the Severn and some 
others observe very different laws, 

7. Experiments to ascertain the Velocity of the general body qf 

Waters of the Thames. 

As the vdocity, found as above, was obviously that of the 

sucGue oS the water, I thought it desirable to asc^tain whether 
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itwiadieaame toMtycoOBidenbledepth. For this detanniiia. 
tkio, I jxDcured at the dock-yard, by the pemuBnon of the 
Navy Bond, ten pieces of oak a foot l<xi^ and about six 
indites in diameter, which wea^ specifically heavier .than wa- 
ta, and ten amilaT pieces of larch, whi<A had a much leia 
specific gravity than water. These were connected, two and 
two together, by small chains t^ di&rent lengths, ftaca fourteen 
feet long to two feet, so that each pair acted like a book and 
quill, and they were so adjusted, by small weights of lead, that 
only the upper surface <^ the lardi cylinders was above wato- ; 
there were, moreover, two lardi cylinders, which floated merely 
on the Bui^ice without any appending oak cylinders. The up- 
per part of the larch cylinders were painted of difierent colours 
and fiiniiB, so that each mi^t be distinguished from the rest. 

These were all thrown into the middle of the stream opposite 
Woolwich Dock-yard, at about cme hour after low water ; they, 
of course, immediately proceeded with the current, and I ac- 
companied them in a boat to re^ster their pn^ress. It was 
presumed, that, if the upper and lower parts of the stream bad 
different velodties, that the deeper floats would be left beiiind 
those which were less deep ; and these latter bdiind those tdiich 
were merely on the surface : but that if the wbtde body aS watac 
had a common velocity, they would all proceed together. 

It was soon found that the effect of currents at difftratt 
depths, caused the floats to separate cmisiderably teoat each 
other, but still their prc^res^ve velodty up the river was near- 
ly the same ; so nearly, indeed, that after following thnn for 
more than two hours, they all passed the same tine, opposite 
Greenwif^ Hospital, within one minute of each other ; althou^ 
in their progress, some of them had passed under the keels ot 
vessels, which intercepted their path. 

We now waited till the time of hi^-water, and then immersed 
them agtun opposite the Hospital. The case was now very diffe- 
raat ; for we found the deeper floats still ascending the river, 
otheiB descending, and others nearly motionless ; so Uiat we had 
some diiEcuIty to collect them. This, however, we did, in about 
half an hour, when they were again set afloat, and they now, as 
before, proceeded pretty uniformly, and passed a line of the river 
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Mt Wediridi (except tvo which had goae aahtan) vitfaifi about 

the some iDtoTal as beftve. 

It follows, therefore, that, except fiw a short interval abovt 
die time of ebb and flood, the whole body c^ wat^ is moving 
with the same, or very aearlj the same, vekiciity ; sod hesiee the 
quantity which passes any section of the river during etAt and 
flood may be pretty accuratdy estimated, the secHcm bang given. 

Without entering into a minute examinatioD of all the precede 
ing particulan, some irf the consequences of the removal of the 
bridge may be easily foreseen. 

For example, since the faij^ w«ter.niark is a dead level from 
Blackwall to the London Docks, and thence to the bridge, ab- 
stracting only 1^ inch at the Imdge (which is unquestionably 
attributable to the f^ at that plac«) ; and since it is also a dead 
level fixnn the bridge to Bidunond, there can be no doubt that 
the same law wil! obtain whra the bridge is removed ; so that at 
a medium sjaing-tide, we may expect the hi^ water-msik ftom 
the bridge upwards to Bidimond to be higher by about 13 inch- 
es than it is at present, and from Bichmond towards Tedding- 
ton this rise will gradually diminish, till it is lost in the general 
a«:ent of the bed of the river to th^t place. 

With respect to the low water-line, it will fall very consideFably 
below its present mark immediatdy above bridge, but not, per- 
haps, to the amount of the present head, viz. 5 feet 4 at a medium 
^ring-tide, because the quantity of wat^* iriiich will pass tfie 
bridge, during the ebb, will be coDsiderably greater than at pr&. 
sent, and wiU, of course, acquire a new vdodty consiatciit with 
the new carcumstaoces, and consequently a new slope ; so that it 
is pos^le tfie new low water-line, at the ate of the bridge, wiU 
faH between tbe present low water-mark above, and that below 
the bridge, but much nearer to the Utter than the former. 

The additional quantity of water whitdi will pass and r^iass 
tjie new bridge eac^ tide, wiD consist of all ifialwhidi will be ad- 
sritted upwiu-ds, more than at present, at hi^i-wfU;er, and of the 
gretUer part of that whidi is now dunmed up above Isjdge 
St low water, whicji will togediei amount, peritapa, to about on^ 
seventh of liiat wtiidi now passes. Ttus, of course, will increase 
flie v^ocity Isoth of the flood and dib tides, and have a tendeo- 
cy to deepen the river from the bridge upwards ; but the navi- 

L.,i,z<,.f, Google 



Mr Don on ^ AfftnUka of^te Eimpetrta. S9 

gtrtion for large buges, it is jpresiuned, will, notwithBtaodn^, 
be impeded for an hour or two each tide, at and during the time 
oTlow-water, p^trticulariy at Epring-tides. 

It Was not, however, my intention, in this paper, to do more 
than record the preceding particulars, for the purpose of com- 
parison hereafter. I sh^ not, tho^ore, enter farther upcRi the 
jnnbd^ changes which the r«noTal of the bridge may occaakxi ; 
a short time will decide the question, by the best at all tests, ac- 
tual experience. 



On the JffinHhe* tf the Empetrets, a natural Group of Plant*. 
By Mr David Don, Libr. L. S. &c. CtHnmunicated by the 
Author. 

. X AH aware that it has already been proposed to g^tarate £fli- 
pt^ntm frran the Ericete * ; but the mere removal of it frtMi 
that family, was nothing more than what Juasieu himself had 
fffeviouaty done That its r^tive affinities have hi&erto been 
Hitirely overlooked, no one who has ^ven die least attention to 
the invest^tion wUl for a monicait question ; and it would <Hdy 
be a waste of time to attempt to point out the discrepances be- 
tween the Ert^tetrea and Ericete, or between them and Com/era, 
of wfait^ Nuttall is di^sed to ctmsider them as a section *(- ; for, 
with Oie exception of a slight resemblance in habit, thtre is 
really neither analogy nor affinity between them ; nor do the 
EmpeirecB even belong to the same natural class with ather of 
these families. I have, however, lately discovered a remaritdiJe 
affinity between this group and EvphorinacetE, as well as Ce- 
lastriTUE, which it is my principal object in this paper to point 
out ; but, as they appeu* to me to be more intimately allied to 
the fomrtr, the comparison will be chiefly confined to the^ two 
tribes. The EuphorbiacecB and EmpetretE agree, therefrare, in 
ihe imbricate lestivation of their calyx ; in the stamens being 
oppodte to the divisions <^ the calyx, and both these being of an 

• Nutt Gen. 2. p. 233. t Nutt. L c. 
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equal and definite tiumlxT ; in having l»lociilar anthers ; in their 
Bupaior OTBrium ; in the plurality of styles ; in their divided 
Blipnaa ; and, lastly, in the artangemeat fj£ the ovula, and pre- 
sence of a copious albumen. The embryo is also neariy the 
length of the albumen, and ita cylindrical form brings it dose 
to that of PhyUantlna. The male inflorescence of Empetmm 
aibvm has a striking analogy to that of Biunu *, whose calyx 
ocHudfitfl of 3 or 4 leafets, with the stamens equal in number, 
and placed opposite to, not alternating with them ; — a drcum- 
Btance which proves that this organ in Buxua is a true calyx, 
and not, as Linnteus r^arded it, a corolla. In separating the 
Empetrea trom Evphorbiacea, the principal character relied oo 
is their erect embryo ; for in habit they are not fer removed 
fexn AUcranthea of Desftmtaines, some specdea of Pkg/Uanthua, 
or even of Euphorbia itself. In Phg/lianthtu, the calyx consists 
of 6 segm^its : the filaments are S, closely united t<^;ether ; and 
the anthers are 4 in number, S of which are lateral and ^ter- 
nate vrith the iaoa: diviatHis (^ the calyx, which are iHobaUy 
to be r^arded as petals. The fourth anther, which m^ 
be oHuidered as spurious, b placed directly in the centre 
of the S lateral ones. In a decandrous species of this genus 
from Mexico, each of the filaments is trichotomous, and eadi 

■ In the Pradramu Florm JVqialMuii, I have very briefly notksd * plant 
under the name of Burnt S^lgita, and which I thai nu^ected would even- 
tuillj prove a dutinct genus ; but msteriile are BtUl wanting to determine 
tliu pdnt latis&ctarilj. From the rery imperfect description ^ven by me, 
Mx lindley, in a late number of the Botanical Kegitter, baa hem induced 
to ro^Mct ita being only « variety of bit Sareotteta pmntfiimUf but the fol- 
lowing deKriptioo will iheir that it baa very little iflbtlty to that plant. 

Bcxua Salioka, Don, Prodr. Fl. Iftp. p. 63. 

FlartM dioici ? Fmm — pa^ aquanua pluribm (6-8). OmriuM elliptlcum, 
S-loculare : oniJu aolitariis. SUgmata 3 (TaTo 4) lanceolabMubulata, acuta, 
Teroluta, mpri convexa, tomentoaa, ^ulco exaista, subtfia nuda. FrveUn 
(Immatunim tantbn vldi) 3Jocularis imi l-locukns), Btignuitibuf peraia- 
tentilHiarostralia,et inter raatialbraminedeliiscena: josuJu monoa pavtla. 
JHwaptiwto membntiacea. Fmltr erectui, ramoummua, frondooua, m 



PoSa altema, nunc raid tubopporita, petiolat*, anguBti kn- 
amltMta, iut^errima, boai acuta, maiviiie r^ectentc^ pMtiA 
utraque divent (ut in Am), coriaoea, enerrla, glaberrima, idtida, nibtla 
Tenia pariim conajdcula, 3>pollicaria, aemlundam lata. PitlmoM axltlans, 
brevoa, diviii, pluiiflori, aubracemoai, cemuL 
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brandt bears an anther of the luual structure, whidi, t(^e> 
ther with Uie central one, augments the number to 10. In the 
female flower, the st^es are S, united at the base, and the stig- 
mas are divided into two lobes. The fruit is &4ided and ft^ceU- 
ed, each cdl ccmtuning two seeds (Jaced parallel, and opaaing 
at the angle by a ItHigitudinal suture ; diese sutures are imme- 
diately perpendicular to the styles, and placed opposite the ex- 
terior s^;mentB of die calyx. I -ou^t to have bef(H« remarked, 
that the form and structure of the anthers of Euphorbia and 
Empelrea are exactly similar. The monophyllous calyx ; the 
mm-separation of the sexes ; the presence of a perigynous disk ; 
and the flat, somewhat foliaceous cotyledtMis,— appear to eefanaH/t 
BufGdently the Celattrin^ from the Empetrea. The distinc- 
tions between them and the Bkamnea are still more apparent, 
however ; for in them, the stamens are placed opposite the pe- 
tals, and the sestiTatioD of the calyx is valvular,— characters of 
primary importance in a natural classification. The embryo in 
Shamnete and Celastrina agrees exactly in form and structure. 
Mr Brown has vei^ properly placed PhfUca among the Rhamr- 
nete, although I have known some who, merely fran the fruit 
being inferi<», were disposed to remove it from that family. It 
is evidently intimately allied to Potnaderris, both in habit and 
characters, and it is equally evident, that the fruit hang infe- 
rior, ^ a distinction more apparent than real ; for in Pomader- . 
ris, and even in some species of Rhamnus, the tube of the ca- 
lyx coheres with the ovarium ; and could we, for example, sup- 
pose an equal elongation of the tube of the calyx in these, as 
in PJufUca, we should then have the situation of the fruit pre- 
cdfldy the same. The apparently simple stigma in Phflica is 
not very difl^reat from the triple one of Pomadtrna ; for there 
is evidently an indication of three distinct lobes. 



EMPETREA, Kutt. 
EarcBis affinia. Just. 
F LORES dioici. 

Mabc. — Cn^ 3- (rard 2.) phyllns, lestivatione imtnicatft, basi nu- 
dus V. squamis (4^) duphd ordine imbricstis mmiituH. Pe~ 
tola S (rard 3) hypt^yna, fi^olis calyrinii altema, ungui brevi. 
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&i Mr Don on the 4ffimtk$ tf&u EmpOtem. 

Umbo obovato conc&vo atoak crenulato, marcegcentu. Slamiita 
totideiii, iudemque altema, hypo^}nia, exserta, paululum iiite- 
riilB seposita, pariter nutrcescentia : ^fiiamenfa longioscula, an- 
gusdasuoa, compreasa, glabra: attthera Bubrotondc, biloculanea, 
subdidjmnffi, ad medium peltie modo filamends impodtte: locu- 
Us ventricosis, ferg omnino sotutis, rimS longitudinali ezterius 
deMscentea. Ovaru mdimentum. 
Fan. — Ca^x maris. Petala totldem, sed breviora et vix miguk 
culata. Staminum rudimentis rar5 ullis. PiitUlum: ovarium 
globosum, sessile, disco camoso impositum, 3, 6, v. 9-loculare, 
ovaliB solitariis : sU/li S, brevissimi, in unum corpus triangulare 
coaliti : ttigmala radiat»4nultifida : labit 6 v. 9i patolie, bad di- 
latadfi, Bubtus percurreDti-carinatis, supri eulco peraogusto ^x- 
aratis, pminosis, apice truncads, emaretnatis v. bicomiculatig. 

■ Bacca spheerica, nunc depressa, apice leviMr umbUicata, bad 
calyce perdstente dncta, 2, S, 6 v. ^-pyrena: can parca: j^ 
reiuB tcBtJL osaea mono^tenufe, erecte, coUaterales, elliptico-txi- 
gftaee, compresdusculs, columella demum evaneacentis angu- 
lis numero tequalibua per totam longitudiuem adnate, darso 
coDvexo Bulcato, ad apicem puncto exiguo (eri pervise. S^ 
men ovoideum, cavitad pjrente CMiformis, bad cnalazg tuber- 
cuUformi atro-fusca iostructum : tesUi aimplid, membranacefi, 
spadicefl, reticulato-Taaculari, apice puncto notati : altumen co- 
piosisdmum, denaum, camosum, aqueo-pallidum, hinc fade pla- 
niuBCulEL, inde convexum. EvAi-yo teres, erectus, axilis, lacteus, 
albuminis fer^ longitudine: cotyledanet semicylindricie, obtusee, 
arct^ applicatie : radkula infera, jecta, cylindracea, obtuia, co- 
tjiledonibus feri triple longior. 

Frntices (utriuB<}ue orbis conia temperatis proprii) hutmlUmi, unt- 
pervirenUt,Jacie eriixided. FoUa atiena, petitio eagui complaiuiU> 
suffitlia, inargttte revobUa, integerrima, aalipulala, Flores parvi, 
axiUares toUtarii, v. lenainalet glomerati. 



EMPETRUM. 

EllPBTiii sp. lAnn. Jut*. 

Cabfx S-pbjrllua, oiriaceua, bad squamia 6 imbricatis muuitus. 
Pelala $■ Slavma 3. Stigma B-9-fidum. Bacca depressa, 
6-£»-pyrena. 

Fruticuli (Europ. bor. et Magellan.) nanotirnmi, procumbentet. 
Folia aUema, Uneari-lingulala, oilusa, mprd pUiMa, nibiui convata 
ti UneS manbranaced exarata, tUn^ciridia, nituia. Flores on^ 
lore*, tolilarii, tettila, alro-tangtdnei. Baccte nigra v, mbrce. 

Hie E. nigrum, L. et E. rubrom, FakL 
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Mr Don on the ^rnUtt ^^ Empetrea. 



Ehpetsi sp. Lhm. Jua. 

Cahx 3-phyIlus, membnnaceus, Iwai nudus. Petalm S. Slamma S. 
Stigma 6-fidiua. Bacca globou, 3-pyreiu 

Suffrutex (Europ. auBtr.) ereelut, ramotisntmu, rigidut, punolit rt- 
ainotit adtpergiu. Folia undiqiie tparta, Umarta, obtusa, patula, 
tuprd piamutaila, nutrgifie rnUuia. Flores termnak*, glanerati, 
testilet, dUco jahso impotUi, albi, majore*. Capitvila squamu vU- 
leait bracteolala. Baccie alba. 
Hue E. album, £. 



CERATIOLA, Rkk. in Mick. Fl. Amer. bar, 

Cab/x £-phyUus, membranaceus, basi squaniig 4 munitua. Pelala 3, 
in tubum conniventia. Stamina S. Sligina 6'fiduin. Bacca 
fflobosa, S-pyrena. 

SiUKutex (Amer. bor.^ adtcendem, ramoauimut, rigidia, £um 
ttricti, amj^cet. Folia idtema, paietiiia, acerosa, <£ttua, glabra, 
niiida, vindia, tubtit itdco angustissimo exarata, tuprA levUer ca- 
naliculala, sampoUicem Umga ; nunc plurima approxiTrtata, quati 
verticillata. Florea axiUara, tatHet, plurts (2~4), rard toUtarUf 
ntwc fadJbUa appnuimala scilicet J vaiiciUi modo ditpoiiii. Bac- 
cee rubra f 

Hue Ceradola ericoides, Rich, in L c. 2. p. SSI. 

In order to render this treatise as complete as possible, besides 
giving a description of the group itself, I thought it important 
to add the characters dF the genera. It is immaterial whetlier 
the EmpetretE are to be regarded as a section of the £!uphor- 
bituea, or as constituting a separate family. Their intimate 
affinity has, I trust, been satis&ictotily shewn ; and it also ap- 
pears deariy evidwt, that the E^horUacaJBy StackhamecE, Ce- 
iiMfTMue, and BhamnoB, mu»t follow each other in a natural 
arrangement, as Mr Brown seems dispoaed to think *. 



' QeaenX BcnurlcB on Ihe Botanj ofTem Austialu. 
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{ 64 ) 

EttaMithment of V^ttatien at the Surface of&e Globe *. 

W E have seen vegetation covering, with verdure and flowen, 
all parts of our globe ; we have seen it extending itself &om the 
bottran of the valleys to the most devated places, reosiing, in the 
plains, the burning rsye of the sun, struggling upon the moun- 
tains with the frosts, bursling forth every summer %om beneath 
the snows, and only stoppiog short at the zone of perpetual ice. 
But how does this vegetation come to cover the nakedness of 
rocks, to fix the mobility of sands, to implant itself in the strong 
gravel, to convert immense lakes into marshes, and these again 
into forests and fields P for such was, and such still is, the sur- 
face of the globe, in all places destitute of vegetation, whether 
in isltmds which have newly sprung from the bosom of the wa- 
tt's, or in tracts where the soil has been overturned by particu- 
lar accidents, or deprived, by other circumstances, of their an- 
dent verdure ; such, also, do we find it, if we remove the layer, 
more or less thick, of earth which clothes it Thb earth is, 
therefore, of new formatioa, as well as the vegetation which it 
supports ; it has not been formed ^multaneously with the rock 
on whic^ it rests, or with the bed of sand which it covers. 

This important observation is commonly overlooked. Accus- 
tomed to see the same flowers re-appear at each return of spring, 
* the same meadows clothed again in fresh verdure, we scarcely 

■ Of all thebranche* of Natural SMary, tmdoufatedlj Botanj h that wtdcb 
bu hitherto (mineralogjr and geology now dividing with it the public att^- 
tbu), in Britain, been the most generallj cultivated : hence ever; where 
we find splendid gardens end coaservatories { and numBrous vorlca on bo. 
tanj are dall; iaaulng from the presa. DlsUngulahed botanists have not been 
wanting in England : and Scotland, although behind in this science, ha* 
^ven to England seTeral joung, intelligent, and active botanists,— to Eu- 
rope ita greatest botanist, our illustrious countTTtnan Brown : but, strange 
to saj, the onlj natuialists who liave activelj embarked in the botanj of 
Scotland, have been prindpallj Englishmen or fbreignen. Scotland o^rs still 
a fine and unexplored field to the^thilosojdiic botanist, — in the investigatkm of 
tiie pbjdcal and geographical dlstrUnition of ita land and aquatic plants. He 
who shall undertake tbis higbl; interestiiig inTestigitiou, must be intimately 
acquainted with the &cts and ressonings of meteorology and hydrographj,— 
with the details and views of geology ; and the ardent inquirer into the geo- 
graphy of plants cannot expect to Uluslrate it, without also knowing the na- 
tural history of animals; and, finally, he must be bmiliar wltb the use of the 
barometer, and other instruments. — Edit. 
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reflect upon the origin of this beautiful and abundaot vegeta- 
lion, or rather referring it to the period of the general creation 
of beingB, it seems to us to lose itself in the mysterious obscurity 
of the formation of the universe ; and we thus find ourselves dis- 
charged, as it were, from the task of inquiring, by what means 
nature has everywhere diffused this precious mould, the source 
. of riches and of life, and which yet is but the residue of genera- 
tions heaped upon generations. Here an objection presents it- 
self, which appears, in part, to destroy what I have advanced. 
If vegetable earth, it may be said, is necessary to the existence 
of plants, it must have been created previously to their existence, 
and can only receive what it had itself furnished them. 

Such has been the error, which, during a long series of ages, 
has prevented out understanding one of the greatest operations 
of nature, and which, although continually before our eyes, has 
only escaped our observation irom the little attention which we 
have bestowed upon an order of plants considered as httJe wor- 
thy of regard from their homeliness of aspect, their diminutive 
size, and the simplicity of their compoution ; but when the pier- 
cing eye of genius determined their relations in the natural order 
of tlungs, when it recognised tlie functions which they had to 
fulfil, and the rank which they occupy in the general system of 
vegetation, they assumed a character of grandeur, which direct- 
ed the attention toward their existence- It has been discovered, 
that, so far from requiring vegetable earth for their subsistence, 
they have furnished it by their decompositioD, in small quantity 
it is true, but yet sufliaent for the reception of plants of an or- 
der somewhat higher, and to which, in proporbtm as the vegeta- 
ble earth increases, succeed vegetables much more vigorous. 

To expltUQ what we have to say upon this subject, we must 
fix our notice, for a moment, upon those plants which I have 
said to be the basisof vegetation. Although verycommon through- 
out nature, they have scarcely been remarked. They every- 
where invest walls, rocks, humid places, and the trunks of trees ; 
they attach themselves to all substances, however little they may 
be favoured by drcumstances. The rays of the sun, and dry 
and cold winds, are as much inimical to them, as shade and hu- 
oidity are favourable. Th^se plants bear the names of ctu^TJOf 
Inftsi, and Uchens. To them succeed mosses, hipatiaej ^fcopo~ 

OCTOBBB — SECEHBZB I8S6. ■ 
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66 Establishment of Vegetation at the Surface of the Globe, 
diacea, J^ngl, &c. They consdtute a great and important fa- 
mily in the natural order of vegetation. Linnseus has named 
them cryptogamous plants, from the circumstance that the mode 
of fecundation, by which they are reproduced, is very little 
knovn. 

The hyssi are plants which present themselves only under the 
form of a powdery tissue, or of a filamentous down, variously 
coloured ; they attach themselves chiefly to moist substances, dry 
up in the rays of an ardent sun, and leave behind them only 
ftmnless and blackish spots. The conferva belong to stagnant 
waters and inundated lands ; they are composed of capillary elon- 
gated 61aments, ^mple or articulated. The lichens are some- 
times nothing else than prominent blackish points, scattered up- 
on a greemsh or greyish ground ; at other Umes they are simple 
or branched lines, which have the semUuice either of aJphabe- 
tical characters, or of a sort (£ geographical chart, marked upon 
a very thin smooth membrane, applied to the bark of trees. 
Other spetnes attach themselves to rocks, forming plats of va- 
rious colours, leprous, granular, or powdery crusts ; or assum- 
ing a greater degree of development, spread out into rosaceous 
expansions of a foliaceous aspect, with ladniated or lobated 
mar^ns. Some of them rise from a scaly crust, in the form of 
nmple stems, or ramify into small elegant shrubs, dilated at their 
summits into little cups, which are either simple or proliferous, 
and which are furnished upon their edges with fungous tuber- 
cles, of a brown or blackish colour, or of a beautiful scarlet red. 
Others present themselves under a very different form, falling 
from the trees in long intermingled filaments, like horse^s hair or 
tufted locks ; some of a greyish green, others of a beautiful gold 
yellow, orange or lemon. I shall not extend my remarks upon 
this class of plants, with which we shall have to form &n acqu^nt- 
aiice in another place, when we come to treat of the natural fa- 
milies. Here we shall speak of them only with relation to the 
great functions which nature has confided to them for the esta- 
bliehment of vegetation. 

When we remark the hardness, the dryness, and the bareness 
of rocks, we should scarcely imagine that their summit might 
one day be crowned with foi%sts ; and yet this great work is car- 
ried on every day under Our eyes, and even in the midst of our 
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luIxtatioaB. We observe the walls covered with greenish spots, 
vhieh grow from humidity, and which the li^t and hest reduce 
to block and taiaciouB spots ; these are bo many b^an which hare 
essayed to establish vegetation there, as well as upon the most 
polished statues and marbles ; it is they which impress the seal 
tf age upon our old castles and gothic edifices. £lsewhere, par- 
ticuli^ly upon rou^ stcmes, we see spreading out into E»oad 
plats those lichens of various c(dour&, like the ulcerous crusts 
whidi ccHTode the skin c^ animals ; they scoop out and corrode 
the surface of rocks, and depowt in the vacuities which they have 
fiMmed, the portion of earth produced by their destruction. Al> 
though in very small quantity, this earth suffices to administer 
to the development of lichens of a higher order. Thar debris, 
added to those of the former, furnish a small layer of earth sufl 
fident for the existence of mosses of an inferior order, to which, 
in like manner, succeed more vigorous species *. 

Already a turfy layer invests the tops of walls and the surface - 
of rocks ; it increases from year to year by the remains of the 
v^etables which it nourishes ; its pulverulent particles are re- 
tained by the dense and tufted roots, and stems of mosses ; the 
mmsture is long presaged in it ; the layer td" earth grows thick- 
er ; graminec, and other herbaceous plants, with low stems, he- 
gin .to estaUtsb themselves, such as semperviva, drabie, saxifra- 
ges, dandelions, some gerania, &c. The bchI increases in propor> 
tion as the generations succeed each other ; it is converted, 
through time, into a meadow, visited by a great number of ani- 
mals. Plants, with ligneous stems, announce that this newly 
formed soil will quickly I'cceive larger v^etables, the multipli- 

* ThoK.wbo have not dirccud tMi atKntkui to die Madj/at nanitc, will, p«i- 
b^M, be 107 much uloniihcd to be told, tbat oil those Wack. qf gnanUi ifioU 
whicU uiTeit tbe surface of atntues and wbJU eipoBed Co humiditf, are true planta. 
Tbcee plata are formed by a byitua, io which Linnceui hai given the name of By>~ 
mt aiUifiBtatit- Stonea which are conatantly ihoded and moist are covered with 
■OMhcr t^mat, of a bcautlAiI daqi gnen ; it is the ^mi* uMvu, L. 

The tidau, which oidiiuiilf occur upon wall* and tocki, an the LicAoi eattO' 
reat, pertufuff, rarloreiit, candeiariaj^ pareltua, saxatUigj centrifugal^ cnfpu', om* 
pkaloda, parietiniH, piHfWotm, &c. 

The WMsei whidi occur upon old walls are the ilfnnin tctactnm, capOlart, &c. i 
Bigmm ^aeatpam, iMtfWB,^rNrab, IftMcoMMB, Miralc, t a i p iU lm u 1 Hf/fmm 
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cation of which must ultimately establish inunense forests in « 
s<m1 which might be thought to have been GDndemned to perpe- 
tual sterility. 

Such, upon these arid rocks, is the development of vegetation, 
begun by simple byssi, and some lichens, propagated by tufts 
of mosses, augmented by herbaceous plants. Their accumulat- 
ed remains have formed this vegetable mould, now sufficiently 
thick that the moat vigorous trees may drive their routs into it. 
Following in this manner the progress of vegetation, we have 
convinced ourselves, that vegetable earth is nothing else than 
the result of the annual decomposition of veget^les, and that 
without them it could not have existed ; that nature alone, and 
not human industry, could have deposited it upon the rock, of 
the old wall where we have obsaTed it, and where its formation 
is in a manner executed under our eyes. 

We shall not yet leave those forests, whose estabhshment we 
have followed, from the humble grass or the creeping moss, to 
the productic»i of the largest vegetables. What an abundance 
of earth is furnished every year, by the fall of their leaves, and 
the other remains of v^etation ! It is from this vast ma^zine, 
incessantly renewed, that nature derives the substances necessary 
for fertilizing the plains and valleys. To transport these mate- 
rials, she makes use of the vehicle of water, of those tempestu- 
ous rains which pTeci[Htate themselves in torrents, or descend in 
Aeets from the summits of the mounl^s into the deepest val- 
leys. These waters carry with them the spoils of vegetation, 
and cover with them the plains which are frequently Eterile, cre- 
taceous, sandy, or stony ; their fertilization, without this means, 
might have cost Nature ages of labour. 

But the plants which lay the foundations of v^etatioo upon 
the rocks, being destitute of roots, could not esist upon arid and 
mobile sand, to fix the mobility of which, another order of vege- 
tables is required ; this also has b^en produced. In place of 
bysd and lichens, which require a fixed and solid base, we find, 
as the first plants, several species of graminece and cyperaceie, 
whose filiform and cespitose roots are interlaced with one another, 
bury themselves in the sand, bind it together, mingle their re- 
mains with it, and reitder it ada)>ted fw the receptioo of ve^^o- 
f 
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Ues suitable to the temperature c^ the localities, provided tlipy 
be frequently watered by rain. 

The circumstances which subject sand to the power of vege> 
taoon do not everywhere exist ; there are even vast countries 
irhere the earth appears oofldemned to present to its inhabitants 
BOtbing but a dry and burnt surface. Such are those immense 
plains ot Airica, those dreadful deserts, the countries of nience 
and of death, which man traverses only with fear, but which Na- 
ture may yet, by means of certain local circumstances, bring to 
8 state of life, as she has done in many other places. The most 
efficacious, in fact the only means of doing this, is the presence 
of water. We already know, that several great rivers cairy 
thar waters through them, such as the Nile in Egypt, and the 
Niger in a part of the Sahara. The springs which feed them, 
enlarged by the rains, occanon, every year, conuderable over- 
flomngs. These superabundant waters deposit, upon tJie lands 
which have been inundated by them, a mud which, by being . 
mingled with sand, acquires a great degree of ferUlity ; in other 
[^aces they form seas, lakes, and pools, which carry the prin{»' 
pies of life into those countries of death. 

A new order of jJants meets ua upon the edges, and at the 
sur&ce of these lakes. We can easily imagine, that those which 
have established v^tation upon the sandy or stony soils could 
ix>t here fulfil the same f^ect, and we shtjl see this all-powerful 
Nature overcoming with time, the obstacles which expose them- 
selves to its operation. When the waters have covered a piece 
of ground, plants almost immediately beg^n to appear ; they are 
more or less abundani, according to drcumstances If these 
waters are running like those of rivers, or agitated like those of 
great lakes, v^tation only exists upon their edges ; but if they 
be tranquil, stagnant, and of little depth, plants grow in them 
more numerously, and with more rapidity -, they at first cover 
the surface of the waters, and occupy, from the simplicity of 
their organisation, the same order as those which grow upon 
rocks ; they are merely very delicate, interwoven filaments, with- 
out roots, and without apparent fructification. They precede 
ihe growth of more perfect vegetables, and prepare the soil 
which is to receive them, — an operation whidi we may equal- 
ly olMerve without leaving our houses. If we examine neglect- 
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ed or abandoned ba^s of water, we find them covered witli 
a greenish scum, which, fw a long time, wa3 ctHiudered as ccav- 
sistiiig of impurities thrown out to the surface of the water, but 
which, if observed with more attention, we ehall easily be cm-: 
vinced, belongs to the v^;etable kingdtMn. The substances of 
which this scum conasta are designated by the names of cot^erva 
and bffssi. Duckweeds (lemnse) and callitriches accompany or 
succeed them. These plants, which are destitute of rocrts* fortDf 
by their interlacement, a sort of fiostiog sward, the remuna of 
which are precipitated to the bottom of the water, and consti- 
tute the soil destined to receive plants of a superior rank. Af- 
ter this potaniogetnns, charse, and myriophylla line the int&- 
rior of basins and lakes, extend themselves into meadows ctm- 
Stantly covered with water, and reserved for the nouriehmeot of 
a great number of aquatic animals. 

In proportion as the bottom is raised, more vigorous species 
^^>ear above the water, and develope those beautiful cottdlas^ 
the brilliancy of which vies with that of the flowers of onr gar- 
dens. The liquid plain b converted iuto a parterre embellish- 
ed with tufts of floating ranunculi, naiads, hydrocharides, val- 
lisneiite, surmounted by the ample calices of silver, gold or 
azure of the nelumbos, and nuphars, with broad and-vami^ed 
leaves, while the sa^ttaris^, flowering jund, menya&tbeses, hut^ 
toniffi, Sec. form upon their edges an el^ant and varied border, 
to which are joined beautiful veronicte, cenanthK, phyllaodrs, 
surmounted by salicante, bidentes, eupatorite, kc. 

Thus the wateig, as well as the bare and stony part ctf the 
globe, are peopled with vegetables, which convert into marshes 
those liquid plains upon which have formerly floated the barks 
of fishermen. These waters gain in surface what they lose in 
depth, and carry fertility to all the surrounding grounds. la 
proporbon as they are lowered, we see bej^ning to grow those 
species which in some measure hold an intermediate place be* 
tween aquatic and teitestrial plants, such as large graminese, 
reeds, poas, cariccs, scirpi, rushes, tvphse, &c., but no plant con- 
tributes more to the conversion of these mdrshes into pasture 
grounds, than the prevalence of certain species of mosses, esp&. 
rnlly sphagna, which rise in yearly layers above one anoUm:, 
and daily increase in thickness as well as in ex^nL If these 
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wfttera, absorbed by the power o£ v^talion, are not fed by 
springs in proportion to th^ loss, this marshy soil will by de- 
grees be dried up, and ^1 be covered in time with fertile mea.- 
dows and trees of all sorts, and will then be fit for cultivation. 

What I have here said with respect to the gradual prepress 
of vegetation is in no degree conjectural : we find its proof at 
abnoat every st^ as well in the bosom of the earth as at its sur> 
fmx, especially in soil which baa not been overturned by recent 
revolutions. In how many places do we not meet, beneath the 
bed of v^etable or argillaceouB earth, anaent peat-bogs ex- 
tended over strata of sand or heaps of rolled atones ; ap evident 
proof that this soil has formerly been traversed by the waters of 
rivers, or occupied by those of lakes. The vast marshes of the 
Sooune furnish us with one example among a thousand. The 
soil is often covered, as M. Girard has observed, with a layer 
of earth adapted for vegetation, about two feet in its greatest 
tbickoess ; the height of the bed of peat on which it rests is from 
rax to ten feet thick between Amiens and Pecquigny; it increas- 
es to thirty feet <^poEite the villages of L''Etoile and Loug, be- 
yond which it gradually diiuiiiishes. The low part of the city 
c^ Amieas, according to the observations of M. Sellier, is built 
upcHi a bed of peat, which is nxnetimes more than twelve feet 
thick ; it rests upon a bed of marl, which is itself supported by 
a bed of sand and pebbles, mised with marine shells. This vast 
formation has therefore been long occupied by great lakes, as is 
proved by the discovery which has been made of several boats 
and Roman arms preserved in the peat at difTerent depths. 

We are not permitted to follow the establishment of v^e- 
tation \q the depths of the ocean ; but if marine plants, like 
Jaod or fresh-water ones, required to be implanted in an earthj^ 
or muddy soil, we should scarcely conceive bow they could re> 
aat the destructive action of those roaring waves which itices- 
santly overlum and drive before them every obstacle that comes 
m their way, sweeps the bottom of the seas, and heaps upon the 
shores the debns of rocks. To struggle with impedunents so 
powerful, marine plants would require a peculiar mode of &i- 
istence : nature has therefore awarded them a more solid base 
than that of a mobile sand, continually tossed about by the int 
petuqus inove;neDts of the waters ; it has fixed theit abode 
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upon the hardest bodies, upon stones and rocks, to which they 
adhere by a base of great tenacity, or rather are cramped by 
means of a sort of branched claw, very dif&rent from a root, 
although having its appearance. These claws are not destined 
to draw from a soil which they cannot penetrate, alimentary 
juices which are to be carried to the upper parts of these vege- 
tables ; for these parts, b^ng entirely immersed in the same me- 
dium, equally absorb, by the whole of their surface, the princi- 
ples of their nutrition, and we have not as yet been able to dis- 
cover the ascent of any liquid, such as sap, &c. Marine plants 
have, beudes a foliage which is plane or divided into filaments, of 
a pliant texture, a coriaceous or membranaceous structure, sus- 
ceptible of accommodating itself to all the motions of the water 
in which it is immersed, without receiving any injury. 

Although th^r mode df fructification is still little known, it 
appears that their seeds, or what they have in place of them, are 
very glutinous ; that they attach themselves indifferently to all 
solid bodies, and cover the rocks with a vegetation equally 
abundant, and not less agreeable than that of the swards which 
carpet our mountiuns. It is true they do not expand brilliant 
ooroUs, nor fill the ^r with their perfumes, but they often pre- 
sent, in the form, variety and mixture of the colours of their 
foliage, an aspect not less seducing. 

It would be difficult to say what are the drcumstances fa- 
vourable or hurtful to their multiplication ; but if we examine 
the rocks which it is permitted us to a|:^roach, we shall find 
them covered with a rich vegetation. It is to be supposed that 
these plants, although placed in the same general medium, are, 
equally with terrestrial plants, subjected to the influence of lo- 
calities, depths and temperature, since there are some which on- 
ly shew themselves in cert^n seas, which are met with, for in- 
stance in the Adantic, while they are not to be seen in the Medi- 
terranean, which occur in the Indian Ocean, while they are de- 
nied to the frozen seas of the north, &c. Others grow at such 
depths that we are only acquainted with them by means of their 
fragments. 

I shall not follow further m her great works, Nature inces- 
santly occujned in laying everywhere the foundations of vegeta- 
tion. What I have swd will suffice to present an idea of all the 
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resources vhich she employs to overcome obstacles, and diffuse 
motioa and life throughout. We have followed her in the 
plains, upon the mountain^, in the moving sands, and in the 
very bosom of the waters. If we now descend into the cavides 
where the light never penetrates, we (hall there find peculiar 
plants, destined to dwell in darkness, such as certain species (rf 
rhizomorpfaas, byssi, &c. In short there are no substances, 
whether cont^ned in the open air, or in the waters, laid open 
to the li^t, or concealed in the most obscure recesses, exposed 
to humidity or to dryness, which are not occupied by plants 
adapted for these cUflerent localities. The moulds attack all oiir 
alimentary provisions, when they are left undisturbed and kept 
in damp places ; ntlmerous fungi, enormous boleti, grow in the 
shade upon plants in a state of putrefaction ; lichens and mosses 
penetrate the wrinkled bark of trees ; a multitude of animals of 
a very inferior order, such as larva of insects, worms, mt^lusca, 
whether naked or testaceous, Crustacea, orachnidse, estabhsh 
their abode in the midst of this growing vegetation ; they de- 
port their offspring there, live in abundance, like our herds in 
the pastures, enjoy the coolness and the shade, like the great 
animals in their forests. In this manner is propagated the su- 
blime work of creation in those organic beings which contribute, 
during their life, by their secretions, and after their death by 
didr spoils; to the augmentation of vegetable earth, and of many 
other inorganic substances. 



Observatiotis made during a Visit to Madeira, and a Residence 
in the Canary Islands. By Baron Leopold Von Bdch. 
(Continued from former volume, p. 380.) 

XXT this we were much surprised. We did not imagine we 
had climbed to such a height, and we thought that it was 
impossible to ascend so high in Madeira, The accounts of the 
height of Pico Ruivo, which is by far the highest mountain 
on the island, stood far below our calculation of the height 
of Toringas. Dr Thomas Heberden (a brother of Dr William 
Heberden, to whom we are indebted for the remarkable obser- 
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Tadons upoo the increanng quantity of riun accumulated near 
the surface, ia other re^tects an accurate individual) mentions that 
he, by barometrical observations, according to De Luc's formula, 
had calculated the h^ht of Pica Ruivo at 18S5 French feet 
The barometer was not observed by himself, howev^, but by 
•ome English travellers, whom he does not name. He does 
not give the barometrical height, but merely the result, (PAti, 
TVaat. Iv. 125). This measurement may, therefore, be coo- 
■desed s<Hnewhat doubtful. Two l^er c^iserva^ instead of re- 
moving this doubt, have only inereaaed JL The celebrated 
Captain Sabine saw the barometer on the summit of Pico Ruivo 
on 13th June 1822, S3° In., 4.54 Lin. par. tberm. 1°.8 R : In 
Funchal 7J feet above the sea, 28.€,-3S,-I3.1 ; which ^ves the 
mmint^n an elevation of 5011 Frnich feet. 

Bowdich had ascended the mountun about the some t^e, 
a/ad had seen the barometer at a height of 32° In., 10°.7 Lia. par 
tberai., 7°.5 R : In the houseof the Consul Vettch, at Fundial^, 
98.-5,6,-16.4. This house lies 145 leet above the sea; the top 
of the mountain is therefore 5788 French feet, 904 feet more 
Ulan Cima de Toiinga, according to one account, {Jameaeti'a 
E£n. Joumai, xvi'u. 317.) There can be no doubt of the 
greats height of Pico Buivo ; and there being httle jmibalMlity 
<^ error in the continued series of our observations, I connder 
that Bowdich's measurement, contained in his letter to JsaaeSoa, 
is to be preferred. 

Towards the evening of Tuesday Sd May, we lefl Funchal 
and Madeira. The wind carried us tediously along. The cap- 
tiun, however, on the 4th, told us that he saw the Peak. He 
saw it with a seaman's eye from the tint of the atmosphere 
above it. It was not visible to us; but early on the 5th,. Te- 
neriffe was completely spread out before us. At the distance 
<^ about twenty-seven miles, the Pe^ rose above the t^tids, 
vast and majestic ; and the snow was seen lying upon its decli- 
vity, and descending almost to the wqgds ; while the people 
were busily engaged with the wheat harvest, on the gently 
slc^i^ shore of Tacaronte. At length Orotava appeared be- 
neath the douds of the Peak, as Frascati does from Rome, and 
a disunct stream of lava stretching from the Peak towards the 
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harbour, oould be seen by the ^e, among plants and layers of 
white pumioe. 

Od 6th May, at 10 a. m., we landed at Puerto Orotava. To 
render our stay on this island ever worthy of remembrance, it 
was scarcely necessary to be admitted to the hoc^tality of 
(Barry and Bruce), one of the most intelligent, amiable, and po- 
lite families in the town. When evening recalled us irom our 
excurraouB in the ndghbourhood, we hastened home, to fiod 
there united every thing that genius, intelligence, fine feelings 
and Spanish wannth of temperament, could produce. Having 
thus explored the woods above Villa Orotava, the rocks of St 
Ursula, Ria Lejo, La Rambia, the environs of Garachico imd 
lood, we at l«igth, on the 18th May, undertook to ascend the 
Peak. 

Being tol^ably indmate with the wwks of other travellers, 
we did not stop by the way to discover new phei^omena uoob> 
swed by odiers, but to discover some traces of what we found 
rdated in these old accounts. We bence expected, after leav- 
ing the beautiful chesnut wood above Villa Orotava, to meet 
with tbe woods of pines, which Humboldt supposed were cer- 
tainly a new species, hitherto undescribed, (Bel i. 186.) We 
taw only tbe celelwated Pino del DomafUo, the only one that ap. 
peared the wbc^ way. Still it b certmn, that their way to the 
foot of the peak was through a thick wood of trees of ihia 
descripUon. This was the case at tbe beginning of the last 
century ; and according to tbe observalJan of Edens and P. 
Feuill^, tbe ascent in this wood, through pine trees of strik. 
iDg shape and size, was divided into sev«al sections, the 
Pino de la Caraveta, and higher, the Pino de la Merienda. 
These the destrucdve axe has not spared ; and tbe Pino del 
Domajiio, the onlj^ one the whole way up, owes its preservatioa 
solely to the spruig which it overshadows. At present there is 
DO trace of tbe [nne-trees, and the ground is covered with smalt 
bushes of heath and plants of fern. At present, we meet vidi 
no ot^ect, which, like a [nllar, could point out the path ; and 
we peroeive, with surprise, that we have spent a number of 
hours in chmbing from the chesniits to Portillo, by a road over 
which we do not appear to m^e the least progress, by reason of 
the uniformity of the objects around it. 

L.,i,z<,.f,GoogIf 



7 ff Baron Von Buch's Observafums on Madeira 

It is othenrise, when we actually arrive at the foot of the 
Peak, through the defiles of Fortillo. Here we felt as if again 
pfaced amidst the sublime stillness and solitude of the glaciers 
of the Alps, and, as in the Alpine glaciers, the traveller, in wan- 
dering over the boundless and gently riung accliviljes of pumice, 
becomes bewildered. What seemed mere blocks at a distance, 
became rocks when we approached them ; and crater hills were 
trandbtmed into imposing mount^ns. No scale of the pliun 
could yet be applied. The mass of the peak stood still higher 
above this level than we had yet seen it ; and black streams of 
glass descended from the summit like ribbands upon the decli- 
vity. Continually occupied with the vast spectacle, we were not 
sen^ble that we were obliged to travel three hours longer to 
reach the margin of the stream of lava. Some of the large 
blocks that compose this margin, are so thrown together as to 
form benches and apartments of a rude description, among 
which people commonly w^t till the following morning, before 
they prosecute tb«r journey farther. It is the lower Estancia 
de los Ingleses. 

The ascent from this is difficult ; and still more so, when, at 
an additional elevation of SOOO feet, we must actually cross a 
black sharp field of glass ; although it is never to be comjMred 
to the labour of climbing to some of the summits of the Alps. 
Upwards, above Cueva del Hielo, about 10,300 feet above the 
sea, we observed the first flakes of snow upon the declivity. 
They were but small ; and in our farther approach towards the 
summit, we saw no more of them. Bewildered in looking upon 
the boundless prospect, which astonishes, rather than delights or 
elevates, because the ima^nalion, unsatisfied with the surround- 
ing shapeless horizon, looks back on it with horror ; we had 
been already some hours upon the margm, and in the interior 
of the crater, when Mrs Hammond, a Scotch lady, with her 
company, appeared above, the first female, who, in the memory 
of the inhabitants, ever ascended the peak. They went round 
the whole crater, and likewise round that side towards Cbahorro, 
which is so seldom visited ; and although the sharp obsidian 
cut th^ shoes and feet in a dreadful manner, they did not he^ 
tate to visit along with us the natural ice-pits between the 
blocks of obsidian and the Cueva del Hielo, which, during the 
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whole Buminer, supplies the towns Sta Cruz, Orotava, and La- 
guna with i(», which to them is a necessary of life. In the af- 
ternoon, we hastened down the declivity, to readi Orotava be- 
fore dark. The guides and mule'drivers sung strophes of alter- 
nate rhytne upon the adventures of the day, beat time with 
sticks upon a cane ; and to mark the rhythm, kept a leaden 
buUet rolling in a wine-glass. At ^ht in the evening, we 
once more reached Orotava. 

On the S7th May, we agua began our ascent towards the 
peak ; hut mis^ng the way, afler arriving at the plain of the 
iletama, we went round the circuit of the peak, beneath the per- 
peudicular rocks of which it is composed, spent a few hours 
more in a deep gulf in which these retama bushes (Spartium 
nubigenum) blossom magnificently in countless numbers, 
climbed the tocks at the Pass of Guaxara, and at dark arrived 
at the village of Chasno, which stands at the height of 4013 
feet upon the southern declivity of the island. At this place, 
we, for the first time, passed through a wood of lofty Canary 
pines (FiDus canariensis). We also observed it to be more ex- 
ten^ve than when we, on another morning, had ascended to an 
agreeable but weak acid mineral spring, which is the only one 
upon the island, and which issues forth from rocks of white 
tufla.' Chasna itself, by far the highest village on the island, 
was very pleasantly surrounded with a great abundance of pear 
and plum trees, and with almond-trees, growing on the neigh- 
bouring heights. Here we might almost have expected mea- 
dows and European plants. In the evening, we reached Chiu- 
ama, lying far below ; and were there received with polite cor- 
diality by Teniente Don Antonio Gonsalez. He conducted us 
in a westerly direction to a defile very steep on all sides, and at 
no great distance, in which were many Guanches caves among 
the high volcanic rocks, that were inaccessible without a ladder. 
Bones of mummies, thrown forth and destroyed, were lying like 
little hillocks upon the ground. We stopped in Rio ; on the 
following day visited the Barancos of the neighbourhood, las 
Virgas and Granadilla, and returned in the evening to Chinama. 

Here Don Antonio first let us taste the honey which the bees 
upon the Peak prepare from the retama. Every village in 
the noghbourhood, Chasna, Chinama, Granadilla, and Rio, in 
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the montli of May, carry their bee-hives, which are hollov stetas 
of the dragon-tree, to the circus of the peak, and place them in 
the crevices of the rocks. Milhops of bees then swarm aroimd 
the large and Vagrant white bushes of (SpartUim tmbigemim) 
the white retama, and very soon fill th^r hive. The htmey 
is taken from them twice every summer, always in great abun- 
dance, and neither Hymettus nor Chamouny have ever pro- 
duced any thing equal to it :-~it is so pure and tran^iarent, and 
the taste so aromatic and delicious. Whoever, indeed, would 
import this bush to the bees of Europe, would deserve as well 
of bis countrymen, as he who introduced the vine and fruit- 
trees. And that would be by no means difficult, for spar- 
tium grows perfectly well here, where snow lies almost continually 
from December till the middle of April, and even where the low- 
nesB of the temperature checks the vegetation of every kind of 
tree. It might thrive extremely well in the interior of Norway, 
where the summer is warm and dry ; and equally upon heaths 
in Austria and Poland. But no one has hitherto been success- 
ful in rearing it in Europe ; and every thing that has been said 
of its flourishing in botanical gardens is erroneous. 

On Wednesday 31st May, we descended to the sea-coast, to 
Puerto de los Christianos, one of the liest harbours, and the 
scHitbernmost part of the island. It was far from agreeable, how. 
ever. The drought was dreadful. For miles round, not a 
single habitation was to be seen, only one house upon Puerto 
for ships, which, during summer, carry wheat Irom Santa Cruz 
for the villages upon the height. Upon the white far-fining 
surface of the layers of pumice, not a single particle of soil is 
to be found, and every bush that grows on it is small-leaved and 
grey, or entirely leafless, and covered with long prickles. The 
fantastic Euplwrbia canariensis creeps along the surface, in 
the most whimucal forms, and Piocama pejidula droops its thin 
branches, like the weeping willow. Not a drop of water is to 
be seen in the whole neighbourhood. In such a place, the soul 
is seized with an indescribable feeling of depression, and we 
gladly and hastily ascended from the desert to Adexe. A long 
vista of blooming agave, upon both ^des of the road, led us 
to this fViendly spot. We thence proceeded through a lung 
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TOW ofhouses to the Urge castles of the Marquis de Adexe, Conde 
de Fomera, Don Antonio deHerreta, and then to the hospit^le 
abode of the Governor Don Bahasar Bal Cazar. 

The Baranco abore Adexe was well deserving of our stay. 
The largest stream hi the island runs in it, branches off in va- 
rious directions through innumerable gardens and plantations, 
and carries along with it every thing that, in such a climate, has 
power to refresh and quicken vegetation. For we found among 
the ravines, where the rocks, approaching near to one ano- 
ther, hang over, and frequently appear to close, almost every 
l^ant thatwehad not before discovered,- and also many withered 
and decayed, which cii^t certainly at one time have been re> 
ct^nized as new species. This Baranco del Infiemo is equally 
ealcnlated to interest the botanist and the geologist, for, betides 
their splendid v^etable clothing, the rocks being rent aaunder 
to a depth greater than in any other place, leave room for exa- 
mining the int^or of the Peak. 

Adexe lies upon roeks 923 feet above the sea. We descended 
upon soft layers of Cuffa, where small bushes of JustuAa hyssopi- 
Jbtioy cistua, conyisa, artinutia, ffiymus and lavender, affind 
ndti and excellent pasture for the goats that feed there. At no 
great (^stance from one another stood little well built goat farms. 
Tbe nulk of these animals was as refreshing to us, as it was 
wholesome and agreeable. Each goat yields the astoni^ing 
quantity of one and a half quarts duly, and even more. It is as 
rich as the milk of the r«n-deer, and entirely pure and free from 
Alvour. Such delieious milk we could never discover to be the 
milk of the goat, which, among the mountains of the north, is held 
in so Ittde estimadon. There the goats do not feed on leaves of ■ 
Jaaticia, cistvs, and lavmder. Truly the goat of this inland itself 
is a quite different animal. For agility and el^ance, it may be 
eonpared with the gazelle. The short smooth horns fall'back 
flfom the forehead, and the black hair is not wiry and rough, 
but smootb and fine, and glancing hke ebony. It iscertiunly a 
dMbmit species. No other kind of milk is made use of in the 
whole of Teneriffe. It is also probably much superior to what 
cow's milk would be here ; hence the reason why there is not 
periMps a Aogh cow to be found on tbe whole island. The 
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fresh cheese made from this goal's milk is equal in excellence to 

the serac of SwitzerlaDd. 

We descended the declivity of Chahorra, over a wide and de- 
solate field of lava, on which the poor villages Guia, Chio, and 
Arguaio, are but miserably supported, into the valley of St Jago, 
which joins the north and west sides of the island. Smith at 
length found the beautiful Euphorbia atro-parpurea, in tall beau- 
tiful bushes, a species which was first discovered and described 
by Broussonet. We would cheerfully have examined the uu- 
merous hills of volcanic ashes upon the height, from which so vast 
a mass of lava has Sowed down through the valley to the sea ; but 
a dense fog and rain prevented us. We took a full half hour in 
crossing the great stream of lava, which in 1705 destroyed Gar&- 
chico. The road led us, with a r^id descent, to Icod los Vi- 
nos, a place surrounded with verdure, beautiful, extensive, and 
opulent. It is one of the most tunous wine districts. The 
harbour of Garachico, before the lava destroyed it, was indebt- 
ed for its pnndpal trade to Icod, whose mahnaey waa celebrated 
and in demand a hundred years ago. It is still the same, and 
is shipped at Orotava for Bnglood. 

A vast extent of ob^dian, flowing from the Peak, and ex- 
tending miles in breadth, has filled up the Barancos, and levelled 
the declivity. The pines of Pinar, from the pine-woods above, 
descend along with these streams ; and some trees of that kind 
are found near the sea-coast. This is remarkable ; for, in such 
an exten^on of zone of temperature, no other kind of pine re- 
sembles that beautiful tree. Far up on the Peak, it grows to 
perfection in a chmate which can be compared only with that of 
Norway ; while, on the sea-coast below, it thrives in the climate 
of Mc^;ador and Morocco. Its fonn in the latter situation is 
somewhat different and angular. The Pino Santo, a single 
tree between Icod and Guanches, with a figure of the Vii^jin 
Mary, is, by reason of thb figure, visible to a great distance. 
The branches do not rise high, but spread out to a great ex- 
tent, and occupy a large space. Cones of one and a half and 
even of two feet long, are observed hanging from them, and in 
great abundance, drooping towards the ground like inclined 
beads, with I(«g bur descending from the crown. Above, in 
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Pihas, the cones are shorter ; and farther up on the Peak, tbey 
are scarcely equal in length to the pines of Germany. In that 
ntuation, they also lose their nngularappearance. 

On the 4th June, we were in Puerto Orotava agun. 

On Monday, the 12th June, we repured to Laguna. We 
came here into an entirely new world. The rich cultivated de- 
clivity on which the streets are built, every where recalled to our 
recollection the southern situation. St Ursula is entirely sur- 
rounded with palms, and Tacaronte is concealed among vine- 
yards. Upon the high lying plains of Laguna, we enter into 
fog and clouds, that ascend daily from the sea. Corn-fields 
stretch along the flat hills, as in Tburingia ; but nettber orchards 
nor vineyards, and but few palms, are to be seen. L^una is 
the ptindpal place of the country. It is extennve and beauti- 
ful ; and the residence of most of the landed proprietors, of 
Marquises and Counts, who are chiefly descended fiom the an- 
cient conquistadorea. We took possession of s large unoccu- 
pied house, with numerous balconies and windows, like an old 
csstle. At the windows. Smith made a. discovery that he did 
not anticipate, from so many travelling botanists having be- 
fore climbed from Sta Cruz to Laguna. Every botanist, and 
every traveller, visiting Laguna for the first tinte, has been 
struck with the angular appearance of the town ; for, all the 
roofs b^g closely covered with bushes of Sempervivum, have 
the appearance of han^g woods. Who would think that this 
plant, which has so much and so frequently excited attention, 
has never been examined, far less xlescribed. Very diflerent 
from the Sempervivum canariense, for which it has been com- 
monly taken. Smith thought himself fiilly entitled to consider it 
a new spedes, and to cidl it Sempervivum UrUcum, after the 
nngular place where it chiefly abounds. The heated air on the 
seai^oast rises, towards mid-day, on both ^des, diffuses itself 
over the pluns of Laguna, and cools there to the point of con- 
densation of the vapour that rises with it from the sea, and thus 
thick fog is ^rmed. Moisture, heat, and shelter from the too 
powerfiil rays of the sun, the chief promoters of the growth of 
Sempervivum, act with comlnned influence on the roofs of 
I^iguna ; and to these causes does the town owe the peculiarity 
which it i^ares with no other place in the Canary Islands, of 
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hsvvag its walls )»ivereii and oinamoited in bo TemarfcaUe « 
maaner. But why these Ipg& uirroupd Laguna auxe than the 
other parts of the neighbouring pliun, b omng to the town's be- 
ing Ntuated exactly in the place where we again b^^ (o de- 
scend towards the south coast. When the nortb-flast' summer 
trade wind passes Laguna, it is turned to the north-west by the 
mountuns. On the contrary, the sea-breeze below, blows dur- 
ing the day from the south. The ^, on boUi ades, meets ex- 
actly where the town lies, and the decrease of heat is accordingly 
greater. Above, a littie way down the decli^ty, stands a wied- 
mill, whose wings are continually turned towards the Dorth-west. 
Below, half way to Sta Cruz, at an elevation of about 900 feet, 
stands another wind-mill, with its wings continually presented 
to the south ; for the sea breeze lises to this h^ht ; and both 
mills are commonly in motion at the game time. 

These fogs, and the beautiful spriBgs winch they produce, 
have a powerful influence on the v^taUpn of the hills. Lovelier 
trees than those in the splendid wood of Obispo, to the east of 
Laguna, were never seen ; and here i^ found every tree that the 
woody region of the island produces. There is a glorious place 
at the Aqua de la mercede in the middle of the wood. Laurels 
of inaccessible hei^t form a close and lofty &rch above the 
source of these bright 4nd translucent springs that run along 
the plains like copous rivulets. The elegant leaves and fiowers 
of the Cinereria populifolia rankle so luxuriantly and deluavely 
above the soil, that they must be nwrowly inq)ected before we 
are convinced that they are not young copses of black populars. 
Benches are placed around ; and here we almost continually 
meet vith company fixwu Laguna, amusing themselves m the 
refreshing luolncss of the place. This wood, the Barancos, the 
Tocbi on the height towards Punta di Naga, Tagauuia curiously 
concealed among the difig, Te^este and Tacaronte, detained us 
for a long time in this neighbourhood. \ We abandoned our 
}args deserted habitatiop in Laguna, iwt without regret; and, 
aa the 24th June, went down to Sta Cruz. Socia^life had its 
attractions also. M. Le Gros (Humbpldt, Rel. i. IIS), had oi- 
■tituted a schqol of arts, which had contributed much to the dif- 
filfflonof taste auKMig the inhabitants; and we found him wTth 
some thirty k1)o1«i8, who were drawing from Bfe. Dr Lavioae 



a^Ot Cmmy itkmdt. 88 

ptMaened a ccHuidenUe collectiaii oi exceUmt i^ulosc^diical in. 
atnimenta ; and that modeat individutJ was acquainted with 
theu- practical afij^catuMt, and discoursed intdligently upoo 
them. The Maiquis di Nava united literature with numevug 
acaentific acquirmieDte, and his library would do honour to any 
tawn. The judge oi the tribunal Doa Nicolas de las Tturres 
was practkally acquainted with every department c£ physical, 
science, and very industftously ct^ected every obs^^ation rel»- 
tive to it. We felt equal interest in the amiable &unily Cana- 
dto, and in many others. 

At the advanced season of the year, Sta Cruz could scarcely 
ofier any thing to the botanist which he had not seen befw^ 
and to greater advantage. Our meeting with Don Frandsca 
Escolar was greatly in our favour, however. He had examined 
all the islands geognostically, and had made elegant, accurate, 
and ifuiited obeervali<»8 upon the whole of them. His collec- 
tionB and his inftKination form an important part of the know- 
let^ we obtained of these islands. 

A large boat cMoes from Gran Canaria to Sta Cms, two or 
three times a week, with fruit and cattle. This is the most 
oiHmncn communicatioD between the two islands. We went on 
board oae of these boats, on the S6th June, ai 5 o'clock is the 
evaang. We were kd to expect that we would reach Canaria 
on the following mommg ; but the winds between the islands 
wen two weak and variable. It was 4 f> m. befisie we could 
land aa the coast, in the Icmely and desolate creek De la Sardi- 
ma. Galdas, the nearest place, lay at the distance of a leagut, 
upon a fiat hill of tuff. We were well received by Uie inbabi- 
ttnts of that plaee, and in a particularly hoqotable maoner by 
Don Joaquim, an old, wealthy, good>aatured, bmevolent man. 

Upon the f<dlowing day, a journey of about six leagues to 
Las Palmas, the chief town, was well calculated to make us ac- 
quainted with the peculiar character of this island. It was no 
longer TfsaaiSe. The features ot A&iea, and of eastern coun- 
tries, were every where presented to us. The villages were sur- 
rounded with palms, that appear to grow extrentely vdl. Water 
runs in every direction ; and the lowlands are covered with rich 
^antatioos of Indian b(«n. We went throu^ many valleys, 
the Valley of Mcja and that of TatBj. iriiidk are very coo^ 
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cuous for their verdure and their stately palms ; and when wer 
descend into the valley to Palmas, the first houses and streets 
resemble those of Tunis and Algiers. The long, parched de- 
cHvity of the mountain of St Nicolas stretches out along tlie 
ode ; and, under it, the inhabitants live in cellars and caverns ; 
a street of swallows' nests. Next rise houses lik^ walls, without 
roof or window ; then lofty and spadous buildings. Every 
house in Sta Cruz itself, upcm Teneriffe, had a roof, and above 
it a balcony. Every thing here is flat ; every thing is divided 
by horizontal lines, whieh are but little relieved &oni the bare 
white back-ground of the hiUs. Palms shoot up on all sides, 
and many other trees that bear no resemblance to those of Eu- 
rope, such as tamarinds, and.Carica papaia, in great abund^ice. 
But every thing is Spanish : no oriental forms are met with in 
the streets. 

Las Palmas, a town of greater magnitude than Orotava or 
Sta Cruz, is almost as large as Laguna, and conttuns 8096 inha- 
bitants. Like Seville, it is divided into two very unequal parts, 
by the co[»ous rivulet Guinegada. In the lesser division, De la 
Vegueta, stands the beautiful and handsome cathedral (Justicia), 
the court-house, the palace of the bishop, liliiewise all the houses 
of the canons, and their famines, and of the (Majoratsherren) on 
the bland. Hence the sable robes and the roof-like hats of the 
priests are by far the most numerous here. The tradesmen and 
the merchants live in La Triana, the greater divinon, and all 
the merchants' shops are in the same quarter. Between those 
two diviaons, like an island, stand the two nunneries of the 
Clara and S. Bemando, and a monastery of Franciscans. Upcm 
the top of the mountiun rises the sohtary Castello del Key, 
which, by means of a wall on a steep predpice towards the sea, 
joins with the little Castello de Casa Mata, which again is con- 
nected with the Castello de Sta Anna, immediately on the sea- 
shore. 

The Bishop shares the landed revenue with the king and the 
chapter, and his own income is estimated at 100,000 piastres. 
He is also understood to be the prime mover of all the aSmrs of 
the island. All who aim at ^uritual promotion in the islaiid 
flock to him ; and bis palace is surrounded by the establishments 
in which the youth destined to clerical ofBces are trained and 



and the Catuay Itlandi. 8S 

educated. Hence, whatever relates to the Bish<^ is the chief 
coDcerD of the inhabitacts. They trouble themselves but. little 
about what is going on in Europe, and even in Spun itself, and 
for the most part know but little about it With tbon, tlie bat^ 
tie of Waterloo, even at the moment of receiving the. first intel- 
ligence, had but a kind of historical interest, such as a battle, 
that dedded the &te of the sovemgntj of China or Bucharest 
over the plains of Asia, would have among ouiselvea. 

The Bi^iop, Don Nicholas de Berdugo, received us in 4 
fiiendly manner, and assured us of his substantial protection 
firing our stay on the isUud. He sent his body phyacian Don 
Juan Bandini Gatti along with us, and, in him, furnished us with 
one of the most agreeable and instnidjve companions we could 
have wished. Dr Bandini, many years ago, in confidential inti< 
macy with the very deserving Viera, had followed him as sue 
cesser. His very judicious collections con^rrehended every thing 
on the island that was useful or interesting ; and his manuscripts 
contained many remarkable cJiservations upon numerous natural 
jdtenomena. Such knowledge was not confined to himself alone. 
We saw, with surprise, the young people of the seminary, directed 
by his influence and example, disputing upon subjects which we 
could not readily expea to find treated upon here ; nunely, Uie 
steep, motion, and irritalrility of plants, of nurseries, and their ad- 
vantage to the island, the infiuence of hght and heat 00 the, life 
and growth of vegetation. To all these things the Bishop ^ves 
hts most zealous support. 

Od the 5th July, after having seen many rocks and valleys in 
the n«ghbouibood of the town, we hastened towards the diy 
parched seo^xiest at Telde, afdace that, tdce many others clothed 
with verdure, and 4ibounding tn palms, resembles an oase in 
tu&. From this, we ascended the valley to Val Sequillo, still 
Dearer the rocks of the interior. Here the country expands 
into a plain, and is covered with fruitful corn-fields. Water 
tumbles down the defiles, and when it gushes out, is de- 
^fatfully enclosed with gourds and large c<Joca^ leaves. 
Above the village stands a. high n>ck, Boque del Sancillo, 
in the cliffs of which Smith discovered a new and very beau- 
tiful Sempervivum, (S. ces^Htosum), which is now an orna- 
ment <^ every botanical garden in Europe, and of many pri* 
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vsbe gaidenB. From this ve ascended to die greatest height, 
Fko d^ Font St las Nieres, 584S feet high : but our expecta. 
tioa of Burvejiiig the vhole island mu not ful6Ued. During the 
whole day, the atmosphere was loaded with very dense vapour, 
iriiidi was not aqueous, hut which, on all ndes, obstructed our 
viuon. The nearest valleys were scarcely discemihle, and die 
sea-coast was perfectly invinhle. The summit itself was not 
much involved. It b a plain covered with small stones, with no 
plants upon it. The beautiful Feucedanum aureum is the 
only |dant upon the h«ght to reward the botanist for the labour 
of cbnUng. On the contrary, S. Matheo, which commenced 
near the top, welcomed us in a very plearing and fiiendly man- 
ner. For, in the midst of rashing waters, there are tall broad 
leaved cbesnut and nut trees ; and firuit trees of every kind are 
scattered over the green fields in great abundance. In Leche- 
guillo, the first place in the valley, and yet 3103 feet high, the 
inhabitants met us in a very friendly manner. Their habitations, 
surrounded with laige galleries, and lying scattered on the de- 
clivity, had quite a pastmal appearance, and the houses round 
the church of S. Matheo were dianmngly atuated. We then 
come to the vineyards and the villas of the inhabitants of Pahnaa. 
The Vega de Sta Bri^ts, down to the scorching and violent heat 
of the inferior re^on, permits the growth of nothing but prickly 
small leaved shrubs. 

(To be continued.) 



Me^Ttationa on the Arctic Sea and Ice, and the intended Ex- 
pedition qfCap^am Parry to the North Pole. By Thohas 
Latta, M. D. (Communicated by the Author.) 

Xn earlier ages, when science was in its in&ncy, very emweoui 
<^imcBis were entvtiuned, ia regard to the nature of our globe 
It is scarce 300 years since its spherical shape was acknow- 
ledged ; and, [»ior to that period, a very considerate propor- 
tion of it was deemed uninhabitable ; for, those countries situ- 
ated under the Line, were considered an arid waste, burnt op 
by the fiery beams <^ a tn^iical sun, whilst it was supposed 
that far to the north lay regions t^ eternal troet, entirely desti- 
tute of organization. But these errors have disa[^>eared with 



Copfain Parry^i intandad EtpedtiAM to the Notth Pole. ST 
the prop c a B of aaenoe, and Ae bri^ carter tt Atodray hai 
made us acquainted with almost the whole of tli6 tcnaquMIu 
^abn. The only ngkoB «hidi, ftom thefr phyaktt |ietiiiIUi. 
Uefi, hilve hiUitfto resiBted oat attempts, are those i iniueJ iatdy 
aamMmding the Pol«e ; for the AiitarctK: H^itAu, notwidiMatf^ 
tag the exerticHis of Cook, BflKnghHu^en and WeM^ are but 
little known ; and tfie Arctic Be^nM, although the inTcstigNtirai 
<^ their nature has engaged Ite enterprise of Eun^ far a loi^ 
serieS;' of years, have not been explored beyond the 80^ of 
latitude. Already upwards of forty expeditions have failed in 
cxplorii^ a North-West Passage into the Pacific; and the bat 
narigator, after repeated failuTes, has, ^ the present, refin- 
quished the enterprise, although convinced 6f the etdsteiKe of 
the dif^uted passage. Comparatiydy few attempts have beeA 
made to sail directly towards the F<^e, or through the North 
Eastern Seas to India ; and the expeditions in these (£reetions 
have been so inefficient, thtrt an almost untrbddeti Sdd of diseo- 
very remains for the mariner. 

The chief obstacle to the progress of discovery in the Frigid 
Zone, b the vast accumulation of ice which floats on the sur- 
face of the ocean, rendering all the efibrts of havigadtm ab6r- 
Jive. To overcome this opposition, a novd method has heai 
su^ested, the merits of which are to be tried during the ap- 
proaching summer, by a party under the cummdnd of Ciq>tain 
Parry, in an attempt to reacJt the North Pole. They are to be 
conveyed to the north western extremity of Sfntzbergen, in the 
Hecia, and from thence are to set out in boats made of light 
materials, so oonstmcted thi^ they may he converted into 
sledges, fhns suited to the nature ^ the tract, whether it be 
vnta or ice. With these slender means, our brave navi^tors 
wffl endeavour to unfold the secrets of the Pole The skill and 
dazing they have already shewn, prove that they are worthy tX 
the confidence reposed in them. Whilst they were employed on 
thar former hazardous voyages, we felt eolidtwis about their 
wdfare, and were not sanguine of succera ; we cannot but har- 
bour unprofntioufl auguries, whMi we glance at the scene of th^ 
fntnre toilp, whidi, though holding out a fairer prospect of suc- 
cess, is nevertheless pregnant with pcriL The enterprise is so 
sCriking in its nature, ^at we, who have person^y visited the 
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Antic Regions, preaume to lay before the public at this time s 

&w observations. 

In these it is intended, ;Er«<, to delineate the g^ieral effects of 
the different seasons, cm the Ajtitic Sea ; and, frtan the pheno- 
moM wbich occur in thoee parts, which are famiiiar to us, to 
tona a few ooajectures in regard to what may be the ctmdition 
oi the une^dored lepoas, north and east from Spitzbei^;fli ; 
and, aecotuBif, To connd^ the possibility of expk)nng these. 

ProbeiOe Slate of the Ghbe at the Poie.— It may be pre> 
mised, that an erroneous ojnnion has long been cheiished,^ 
that the vicinity of land is necesstuy, ere ice can be formed on 
the sea, an opnion which seems Mill to bias the minds of a 
few, notwifthstanding the incontrovertible evidence of men of 
science, who have spent almost hidf their lives in the inhos- 
jntable re^^ons of the polar seas. On this groundless opi- 
nicm some ingenious speculations have been framed, the purport 
of which was, to demonstrate, that, if the Hyperborean Regions 
ore-covered with water, that this sea must be navigable ; for, 
there being no sheltering shores to aid the formation of ice, 
it must be but qiaringly produced, and easily dissipated, by the 
warmth of a nightless summer. Although we are satisfied that 
such a conclusion laerKHieouB, it cannot be denied that wind> 
ward islands, mural coasts, or sheltenng promontones, may fa- 
cilitate the freezing process ; yet undoubtedly the wide ocean, 
with aU its disadvantages, may, under the rigours of a long 
winter, receive its firm covering of ice. No doubt, praparaticm 
for such an event is requi^te, for the efEects of many arctic win- 
ters wciild be required to reduce the temperature of such an im- 
mense body of water suffirieotly, to admit of its surface being 
frozen ; an evmt which, if the p^sent motions in the ocean ex- 
isted from the be^nning, must have been m uch procrastjnated, aa 
the perpetual efflux of cold water from the north is replaced by 
streams of higher temperature from southern seas. It is prol»- 
iAe, however, that the extent of these interchanges are much 
drcumscribed, and that the water of the Pole is beyond their 
limits, — a conclu^n authorised by thdr apparent course and 
magnitude : for, the water which runs through Behring's Strait 
into the Frozen Ocean, and that which constitutes the VM- 
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thern luwiefa of the (jhi^ Stfeam, wbidi pHBaUnrardi Gieen- 
land, altHig the coast of Norway, b^her with the produce of 
TiTers, and meltiiig ice and snow, replaces what b cairied off by 
tlie broad stream ^which flows' westward through the Sibenan 
Sea, by the coast of Old Greenlaod, into the Atlantic, and, by 
the current which nioB southward, through Davis' Straits. 
Now, if we find that the surface of the sea, in the course of these 
outflowings, is annually tmxea over, surely in drcumpolar lati- 
tude it must be more completely so; for, in the former, the 
temperature must be influenced by the water which cwnes fiom 
wanner seas ; whereas the latter is far beyond its reach. Then, 
if it is the case that there are no currents of importmice, either 
coming from the Pole, or flowing towards it, the whole of this 
currentless sea, if sea it is, must be covered with immoveable 
ice. 

The influence of the various agents which every season de- 
stroy the ice in the accesnble r^i<His of the Greenland Seas, is 
v»y widely extended ; but far towards the north, it may be so 
iBConoderable, that the ice may remain solid, thus preluding 
the posfdUlity of reaching the Pole through a navigable sea. 

Summer and winter are the only seasons that occur in Great' 
land. The former possesses none of those charms so congenial 
to sense in, hapfner climes ; and the latter is clad in tenfold 
terrors. At the close of the year the frost, which a summer scd- 
Btice scarce can strften, sets in with terrible violence, and bcatters 
thick the icy particles on the face c^ the deep, whidi counteract 
the effiirts of the rudest tempest, smooth down the billows, and 
pr^)are.a quiet surface for their coalescence. A continued aug- 
mmtation takes place, scale with scale coheres ; mass becomes 
glued to mass ; and field to field : till the dark waters of the 
ocean are buned imder an interminable wilderness, stretching 
&Dm the dark regions of the north far to the south, dll arrested 
by a latitude which, though almost too cold for the habitation of 
man, is too mild for the formation of these gelid productions. 

The line of arrestment extends from the coast of Labrador, 
by Cape Farewell and Iceland, and after retiring to form a deep 
haj, about the 7° or 8° of eastern lon^tude, it stretches across 
I to Nova Zemhia, and is much modified by temperature and pre- 
vailing vnnds. 
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(Ob t}i6 te^ptO^Sb tS eating the s^^ftrtd fiti^ <rf dils mighty 
Adzen pMfi «te brc4^ u^ Aid tbe fragmefOs we gradual; 
dliMcdnd, its diey Ue cfttried by tb« ciitt&Bta dfftrn tha Atl«a^ 
Tb6uflCe6d9 of ^aie leagtiea diteppeer in the txsvate of k few 
veeki^ a free coiu^ ib dpea^ to &e fiA^imen, even to tbe 
Dorthefn Bhares of S[^bergen ; tad, A the aeason adTances, 
tbe same pkttesa etidetltly goes on to a cwtidn extent, in tlie un- 
explored NotA Eostehi Seas. TMr ^elds, toO> ^e destroyed, 
and the rains, btnne past Nora Kembla, diaappeat in tbeir drift 
to tbe southw&rd. 

Thtis, 1^ PQga of winter in tiiese forlorn regiobs is relascd 
by the retnnung sun, and tht damfoering deep nmsed ^by the 
stdrm. Tends in fragmeDts the frozen loads, dashes maason mass, 
and hurls tbe whole to nun. On tbe Gbcves ct ^ntsbergen a 
tbamng temperature prevails during tbe summer, and the flow- 
erets on the warm babk, disbui'dened of its snowy cover, flourish 
fdt B time, whUst the mland dou&tly, buried under tbe snow of 
<f;es, is scarcely visited by k thawing b^am. 

It is by reasoning on the causes of this mighty baroc, and 
ccmtenipliriing tbe efleetS produced by them, that conjectures 
on the state of the untraversed aeas, north and east fix)m Splz- 
bdtgen, have been concaved. 

Tbe chief agents in dcstroyiDg the ice seem tA be, ^ SwCs 
rays, ffte tempest, &e currents, atfyition, and ^ mttd-l^er. 

Action ^ the Sun's Rc^.—*Tiie Jon> i^s exert a douUe 
infiilencti ; IM, By expansion : atii, 3d^, By stilutioH. 

Tbe effects of expansioa are of die &st ma^itude. But for 
^toB, the ice of the north, bsving acqiured hs usoal tbickhess, 
night Ind defifuiCe to the efibrts of every other agent, md r&- 
wtoli ahflost immove&Uy the S8m& The storm may break up 
tb£ detacbed fields; sttritiaft may commioute their frt^fments, 
4he nind-lippeT may Wash them out of existence : or the currents 
may carry them into other aeas ; but until the frozen continent 
IE brdcen up, and reduced to fields, all these ctm Make but little 



Authors have piiMished aceottnts of tbe vjbious forms which 
the ice dt Greeidand a*sn*es, and have flieorized on their mode 
of formation ; but concertung the detachment of Adds, Aey have 
'Sll been silent, so far as I know. This very imporCafit process 
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is accomplJdied, I apprehend, in the ftdhnring way. It is tl itdl 
known tact, iheA fre^ iMtter, St the tonpeiature Of 99Y, if 
8pedfical!<^ heaviest ; and that it possesses the stni^ pecuB^fty 
dT becdbing lighter by the fiurtber leduCtion of temperatuie; 
and at that pinnt where it passes into ice, its eXptttuil^tj, tf 
ve except its Vaporous state, is at its maximum. The saute low, 
a little modified, regulates the freezing of salt water ; the pomts 
of greatest density and consolidation heing probaUy a Uttle 
lower than in ftedi water. 

When water is completdy frozen, it, like other bodies, con- 
tracts by a continued tibstractkn of calorie. Now, if a body of 
ice, twenty or thirty feet thick, floats in water at Ae freezing 
point, the under surface of diat ice will be nearly of die Same 
temperature as the water, and the upper surface may correspond 
with the temperature of the supeijacwit atmosphere, wMdi, 
during winter, in high latitudes, depresses the thermometer to 
W or SC bdow zero. Sudi a difference of temperature must 
produce a very great differwoe in specific gravity, and the up- 
per surface must be mudi more contracted than (he under ; but 
as the cold increased progresdvdy, it mi^t happen that no evi. 
dent effect would be produced hy this great difl^rents, as the 
accumulating mass accommodated itself to the gradual change : 
but as soon as the summer returns, the tempnature of the air 
is speedily raised, commuiucating its caloric to the Sur&ce of the 
ide, which begins to expand, and ultimately exerts enOTgy suffi- 
cient to overcome the cohesive force of the frozen particles, and 
a rent is the consequence ; which, as soon as It has commenced, 
mns unrestrained in all directicHis ; and the advancing summ^, 
modifying the winter's ewsy, prevents reunion, till the atta^- 
ment is set loose by the currents, or drilled off by the winds. , 

The effects originating in the influence of the vicissitudes of 
temperature in tearing asunder the ice, are awfully illustrate 
by the aspect of the polar ^aders, wtiich are found In Qte vtll- 
leys on shore •- ITie ice bang upwards of SOO feet thick, the 
hideous chasm yawns horribly to the very bottom, from the 
brink of «4iicb the belidder turns away with indescribable feel- 
ings of horror. 

' See Icebergs, PhU. Jouin. 1S19. 
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• The second effect produced on the ice by the solar rays is 
Mhdion. When the sun has withdrawn his influence, and the 
I<H]g winter nigfat has spread its shades over the r^ons of the 
north, all the dark domain is fettered in tenfold frost, — all is 
^ent and dead,— the torpid bear doses in his icy cave, — and 
the stunted productions of the bchI, shrivelled by the cold, shrink 
into the earth beneath the cover of snow. Ocean is no more ; 
and, except when the changing moon agitates the keea ether, 
the forlorn scene is never ruffled by the gale, Theth^mometer, 
which, during summer, ranged some ten degrees above the freez- 
ing point, now anks to 60° below zero ; imd half a moon of such 
intenaty produces enou^ of ice to replace the whole dissolved 
by the sim^s rays. Indeed, that amounts to little ; as a thawing 
temperature is felt only at intervals during a month or two in 
summer, and can scarce effect the solution of the snow covering 
the ice-field. 

The feeble action of the sun in thawing the polar ice, is abun- 
dantly illustrated by the permanency of those ice-shoals which 
have so long shut up the followers of Eric on the eastern shores 
of Greenland, — by the annual augmentation of the polar Na- 
ders, reared in ravines on the shores of Spitzbergen, Beeren- 
berg, and even the more southern coasts of Iceland and Cape 
Farewell. 

The presence of these irigid accumulations in so low a lati- 
tude, is apt to bias the judgment, leading to an inaccurate esti- 
mate of the polar climate; for if, during summer, in a latitude 
so low as 60^, we find land surrounded by a frozen sea, hills 
perpetually covered with snow, and valleys filled with solid ice, 
what picture can our imagination form of those r^ons 600 
leagues farther north ? None other surely, than that they are 
in all probability ever in a frozen state. 

If, however, durii^ a summer noon, we visit stnne sheltered 
bay in Spitzhergen, whilst, throng an unclouded atmosphere, 
shine the bright beams of a never-setting sun, where the calm 
ether leaves no impress on the placid main, gently murmuring 
along the shore, from which rises the earthy slope covered 
with verdure, interspersed with (lowers, watered by the stream- 
let frata the mountain rock, which, echoes the uncouth screams 
of myriads of the feathered tribes which annually nestle ther^ 
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^^midst a scene like this (and many such tbere are), heedless 
of the frowns of huge adjacent icebergs, which diffuse winter 
around, and ofteu fill the atmosphere with clouds, despite the 
convicdoQ that, in inland scenes, valleys are filled, and hills bu- 
ried, with never-melting snpw, we would be disposed to esteem 
the climate mild, and extend the same character to r^ions still 
more remote. The impreBNon fcomed by such Elyraan mild- 
ness may have divested the ingenious Mr Scoresby of his accus- 
tomed acuteness, whilst treabng of the " Climate of Sjutzbergen," 
in his " Account of the Arctic R^ons ;" for, biassed by the in- 
dications of the thermometer, he reasons faimg^ into the suppo- 
ntion, that the ctimate, during summer, is more temperate than 
even in Scotland, and gives to the circle of perpetual congela- 
tion, an altitude of T791 feet,— a statement contradicted by facts. 

S. ^c<M>no/'^etn;7£«to.— Having noticed the effects of the sun's 
direct influence on the ice, I shall next make a few remarks on the 
action of the tempest. Scarce has the sun risen over the polar 
horizon, and ^ed his oblique rays on the hoary regions of the 
north, than the tempest begins to raise up the billows of the 
,ocean, whose heavings rend the detached ice into fragments, and 
the west setting current carries off the ruins to he dissolved in a 
lower latitude. 

This process often exhiUts a scene truly awful. The mass 
of thousands of millions of tons, whose farthest verge rounds <^ 
the horizon, floats strong and deep, darkening the abyss, and 
filling the atmosphere with its effulgence, till the stcHin heaves 
up the deep. At first, the waves ineffectually dash alimg the icy 
harrier, mingling their spray with the dtifi, hut gathering 
strength, sea rolls after sea ; the ice-field labours ovits undu- 
lating bed ; and the reiterated thundering crash proclaims its 
disruption ; and, mixed with the foam, mass reels on mass till 
the wreck is complete, and the ruins spread along the main. 

3. Action of CwrreMfe.— The current h a powerful agent in 
destroying the ice in the North Sea, and is of such importance 
that, if it did not exert its influents, all the surface of the ocean, 
within the Frigid Zone, would be crowded with the separated 
pieces. The currents are rendered very conspicuous in the 
Greenland Seas, by the drift of the floating substances. They 
may be divided into two kinds, accidental and pertmment. Ac- 
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Cfflboial cwre^ VK puUstl pwtioos in tfae water, occauooed 
tij the action of itte winds, or the movemeat of the Iwg^r 
bfidiflB o£ ic& TbuB when fields snd icebergs are drivw ifm 
tb« aea intp 'd«ep baya, by strong gales, the dammed up waCer 
in sometime forced niaifty feel above its usuql level. Such a 
f^Domeq^Q hoa been noticed by many navigatws. I myself 
mw decided tesUmony of such, when on shore at S{aubei^[ei), 
near Cross Bay, in the vicinity of the Seven Icebergs All 
the low Imd in that neighbourhood, lying behind Fair ¥<aa- 
lapd, irtHQ its local situation, muat be much exposed to inun- 
dation. The flat on which I landed, was, in general, ten or 
fourteen feet above the level of the sea, and some leagues in 
wci}mierei)ce. All this bore testimony of having been re- 
ceptly covered by the sea, fnsn the pools of salt water, and the 
r^iananta of salt water ice, from the drift timber, and the bones 
of marine animals, which had been bleaching on the beach. 
Nearly a mile from the shore, I also found a chest made of 
rough deals, lying high among the gravel, which appeared to 
have been lasbed by the waves, and con^derably chafed. On 
(^>ening it, I found it to contain a human skeleton, which bad, 
in all probability, been swept from its superficial grave by the 
same cause which had transported it thither. On the north of 
Spitzbei^en, Captain Phipps found large fir-trees lying at a dis- 
tance from the shore, 16 <a 18 feet above the level of the sea 
And Iiconin, who was sent to ascertain the natiure of this island 
by the Grand Marshals of Denmark, found a ship's mizen, about 
A league inlaod. The tide there does not rise above four feet 

Tiifi permanent current ia that which is of iQost consequence 
in qpening the sea. This, coming through Behring's Straits, 
doubles Skelat^Loi Nobs; runs akmg the north of Asia, by No- 
va Zembla; mid, meeting a feeble remnant of the Gulph Stream, 
which had cr^ by the Islanda of Scotland, and along the Nor- 
ve^an coast *, flavra towards SfMtzbergen ; and, having passed 

* Keaaoning on the existence of the Noitb-eti^ Passage, some have kid 
much stress on the nature aOd condition of the drift timber Ibupd in the North 
Sea, &Dc;ing that It cannot reach Greenland but through the Frozen Ocean ; 
Imtif weieflact on the ditectlon of thenorUieni bnnchof IheeulphStrean, 
we can, without having lecouise to unsatiafiustorj reMonin^ account fiif the 
■pahogany of Honduras being found on the coast of Greenland.. In like man- 
ner, the worm-eaten timber ms; be conveyed thither, although nich a condi- 
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Capiam farrjfs tatefided jCujvdUion to t^e NcrA Pole. 9ft 
dut ialand) a^iida off % bnuwh tmrarcb the nmth. It then 
traida to tbe aoutbwBFd, cairyiiig aU the detafsbed ice, thFatigbr 
out its pnme, in that directiop. Tbe quaatit; thus ummlly 
4ispDfled of, has beep esdmated by Mr ^nresb; at 30,000 
aqiuire leagues, which be notices a three-fiiunhq greater (baa 
tbe area <^ the sefi occessUe to the wbale-^er> Tbe offiat- 
tinuty of obaecvatiw afibr4ed thiB iatel%eat geptlestan, entitki 
lu8 remarks (o eveiy re^)ect. I do not think be has exaggera- 
ted in this calculati<xi. Nay, ^pie are at opinion that if we 
were possessed of means to ascerttun the precise amount, it would 
be found coimderably to ^ceed lus esdmate. But though the 
area of tbe drifting ice much exceeds Uiat (tf tbe fishing groundi 
I woukE not consider all the surplus as the px>duce of unex- 
plored re^ons. Such an assertion might indeed be oonustent, 
if tbe sea frequented by tbe whale-huQter was only oDce froaen 
during the year, and if this annual coat alone were broken up, 
and drifted away ; but we must recollect that, by November, 
tbe water again be^ns to freeze, and that the early produce, 

6on doea not testify its being a tropical productioD ; for, lately eKimiping the 
tfottom of A fishing aloop which hod been entirely confined to the bkulu of 
Shetland, I found the Teredo navalia riotii^ in a more fearflil extent than 
I erei obaerred in tbe uncoppered planb of vessels which had long traded in 
ttte Medi^«TUleall and West IndlMi Seaa Some apedisens of thli worn 
ware a foot long, and the laigest of th^ canals veie Kven-eightlia of an Inch 
in diameter; 

This northern branch is also the cause of the Whale-firilerB' Bight, which is 
a verj deep baj in the Ice, found during the earlj part of the season, extend, 
lug northward towards Spltzbeigeo, between the moddian of Loudon and IS" 
or 13* of eastern longitude. There the sea does not freeze so readily, as tbe 
temperature of the water is higher than the ac(|olning sea- It likewise, with 
the currents coming from the north, accounts for another anomaly, which, 
even In our day, has been conndered unaccountable. M. do Capel Brook 
wondered why no Ice was formed In the harhour of Hammeiftst, In Lat. 7B* 
Jf> though ttie temperatura of the air was 13* below ft. Mhers havejeateeme4 
it an unaccountable circumstance, that the coast of Newfoundland should be 
strewed with ice, and the sheltered places on the coast frozen upi, whilst the 
shores of Iceland, and even those of Norway, remained free. Now, it Is ea^y 
to be accounted for, if we bear in mind the course of the currents. Tberenw 
UUit of the Oulph Stream Is continually paariiqjfbNniDaland atong tha cosat 
(if Ni»w«y, on which the Intensity of wiittei has no iaflv^ace; aiul,lf tbacui- 
rents from Greenland carry not only a great body of cold wider, but much 
friizen Ice over to Newfoundland, the climate and temperature of the sea must 
be much coldei than an almllu latitudes on the opporite side of tiie Athntic 
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ttom its fragility, must be the sport of the wares aod the car- 
rents ; and, as one portitm drifts away, another, [formed on the 
same spot, succeeds. Similar revolutions take place after the 
breaking up of the firmer produce of winter, and continue even 
till late in May : hence masses of ice are met with, of various 
strength and magnitude, some being only a foot or two thick, 
which, formed by the spring frosts, are only seen in lower lati- 
tudes, during the early months ; niiilst others are fathoms thick, 
fiirming immense fields, which have been the produce of mfuiy 
winters, in more remote regions. Now, if such revolutions take 
place, much more ice than is sufficient to cover the Greenland 
Seas must be annually foraied on their surface ; and no doubt 
this is the case, demonstrated by the difference of latitude which 
exists in the winter limits of the northern ice ; for the current, 
ccHning down through the east, carries along its cour^ all the 
new produce ; and, whilst the sea of Nova Zembla can scarce sup- 
ply the waste, an accumulation of foreign ice takes place around 
Jan Mayen Island, and Cape Farewell, where it covers the sea 
as low as latitude 58° ; whilst, towards Nova Zembla, all remains 
open as high as 75° or 74°. 

4. Action of Attrition. — Attrition has been enumerated among 
the ice- destroying agents in the north ; and, although Captain 
Sing, who continued Coca's narrative, esteems it as a jnincipal 
one in Behring's Straits, it seems to be an inefficient one in Green- 
land. No doubt, during the gale, the heaving to and from may 
wedge each adjacent piece ; and the collision of icebergs may 
overthrow their frozen battlements ; but change of position alone 
is effected. 

5. Action of the Wind-lipper. — The l^)per, too, may act its 
part, an4 appears to destroy much ice in lower latitudes ; but, far 
to the north, where the temperature of the water is low, its effects 
are trivial. Its httle sphushings undermine the mar^ of each 
piece, giving rise to many a fantastic form. In miniature we of- 
ten see cities, towers, temples, trees, villages, and many lively re- 
presentations of animated nature. This destroyer of the ice, in- 
significant as it may appear, is the source of aniu^ance to the 
mariner; for, as tfie superjacent portion alone is worked away,- 
that which lies under ret^s its ori^nal extent ; and, stretch- 
ing horizont^y, forms what whalers call tongues, which, from 
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thrir depth, extent, sharpnesB, and hardness^ often injures the 
bottom of his pasaog bark. 

The causes sbove enumerated are those which annually de- 
stroy the ice in the Frozen Ocean. The chief of them are wide- 
ly diffused ; and, if their effects are such as I have noticed, I 
think we are furnished with matter sufficient to enable us to 
form reasonable conjectures contxming the state of those seas 
yet unexplored, which are to bhnme the scene of our adveo- 
turers' investigadon during the approaching summer. 

Accordmg to the above sketch, we have the ice broken up by 
expansion and the tempest, and carried away by tlie currents, Sec. 

If what has been s^d concerning the effects of expan^on is 
correct, — if the diladng influence of the warmtli of spring rends 
the ice in pieces, then the whole of it, independent of every other 
cause, will be traversed with fissures forming, by their drcuitous 
routes, detached fields, which will be floated abroad by'the cur- 
rents and winds, and broken up by the waves, as soon as the 
sea to tbe leaward is open. 

The opening of tbe sea is a progressive process. Early in 
^ring the devastadon commences on Uie great margin extend- 
ing from Ijabrador eastward, said often, in April, reaches tbe 
north of S[ntzbergen, and ctears the western shores of Nova 
Zembla. At first the process proceeds with rapidity ; for the 
young ice is ea^ly broken up ; and, during the first months-, 
die storms are most frequent and protracted : then no fields are 
met with, but sludge, floet, packs, and streams, are scattered 
over the face of the sea. Whales, about this period, are gene- 
rally met with in greatest abundance; for the interior ice, con- 
tinuing close, forces them to remain where they can reach the 
surface for respiration. As the season advances, the atmosphere 
becomes more settled, and the stronger northern ice opposes 
more reUstance to its effects ; and now the current is Uie most 
active agent ; hence fields become more numerous, which are 
seldom met with in groups, except considerably to the eastward, 
where they are largest. 

As these large ptwns are drifted off from the main body, and 
fcJlowed by others, it is probable that, throu^tout the track of 
the current, the ice, being divided by fissures, may be more or 
less in motion ; so that, by August and September, the greatest 
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progress may be made in these seas, though such navigatKMi 
must he extremely hazardous, as it can be conducted only 
through lanes and open spaces, where the mariner would be con- 
stantly exposed to be mpped among the closing fields. 

To determine how far the Northern Ocean is navigable can 
be ascertained only by repeated investigation. The course of 
the currents, and the few facts we possass, se^n to indicate that 
the Sirther we proceed the sea will be the more crowded, till, 
around the pole, all remains firm and fast. All the circumja- 
cent ice b certaioly yearly in motion, which, even in the opinion 
of Parry, may be sometimes navigable. In this he is supported 
not only by hie own observations, but by the evidence of other 
advraiturers. Whilst Heemskerke lay grounded on the ice-piled 
coast of Nova Zembia, when the season was far advanced, he was 
ghagreened with the view of an open sea extending eastwu^ as 
far as the eye could reach, whilst he was pushed on shore by Uie 
masses which skirted the land. The expedition fitted out by 
the merchants of Amsterdam, traversed an open sea 100 leagues 
east from Nova Zembla,. in ^e 80th degree of northern latitude. 
Baron Wrangel, in a sledge, travelled on the northern ice for 
forty days, during which he reached a sea free from impedi- 
ment; but ere he reached the coast of Siberia the ice had given 
way ; and, afW drifting for some time, he was fortunately drivm 
on shore. Though the expediUcHi conducted by Cook encoun- 
ter an impassable barrier of ice, uniting Aaa with Ammca, 
prevoibng all access to the Northern Ocean, throu^ Behring's 
Straits ; yet the circumstances of this ill managed attempt rea- 
der the result of less importance. The voyage of De^nef 
shews that such is not always the case ; for be sailed frcHo the 
'Kovyaut ; ondj having doubled Skelatskoi Noss, late in October, 
amidst storms and tempests, was wrecked south of the Anadir in 
Eamtschatka ; and the whole of the ^ores of the Arctic Ocean, 
bounding the north of Europe and Asia, has been explored, ex- 
cept that portion surrounding Cape Ceverovostochni. 

If it were necessary, the evidence of other circumstances could 
be adduced, indicating that the ice is broken up, surh as the 
histoty of the whale, the presence of drift-timber on islands of 
the Siberian Sea, &c., but what has been already noticed is suf- 
ficient for the present purpose. 

u.,r,i,z<,.f, Google 
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FnMn what has been said, it would appear that the breaking 
up -ol the ice commences in the Northern Atlantic in February 
or March, and that all lying to the eaitward progresdvcly fol- 
lofws. Much di8a{q)e«rs every sea§on, but the season is far advaiu 
ecd befwe the eastan ioe jtuus the tntin ; and long ere that has 
i«ac^ed the Gtecriand seas, it is arrested by returning wintw, 
ao that leaving out the i nt awqition of land, and the impediment 
of adverse winde> the ice gennaled on the ncHlh-east erf Aua 
may see many a summw before it is kved by the sea of Spits- 
bei^en ; indeed the dispondcm to move rtsches the Icmgitude <rf 
the Lena in August, and scarcely clears SkelatskcH Nosa by 
October. Now, it is very probable that it may also extend to 
hi^ northern latitudes, fixHn the andent fields that are some- 
Umes met with. The farther &om their source the more scat- 
tered will these masses be, and consequently the freer the navt- 
gab<H) ; but remote r^icms become more and thore hampered, 
till all becomes fixed as t^ra firma. 

Much lig^t may be thrown on the nature of this country by 
the [Hxjjected expedititxi, which no doubt will be equipped with 
all due deliberation, on that plan which post experience sug- 
gests. It is to conast of two sledges, capable of contwning 
twelve men each, built of light materials, and of such a con- 
struction, that if water comes in the tract, they may be used aa 
boats. These are to be ptivinoned for three months, which, 
with short stages, \nU allow ^e party to travel from Sfntzber- 
gen to the Pole, and back. In dragging these vehicles along 
the ice, d(^ or rein-deer are to be used, which may be fed, 
partly on fish caught by the way, and, in case of scarcity, may 
serve for provision. 

Thin plan is a modificatitm of that proposed some years ago in 
the WenterUm Sodtty, by Mr WilliMO Scoreeby jwiior *, who, 
during many voyages to the Sfntzbergen sea, bad ample op- 
portunities for nuking observations on the peculiarities of the 
Greenland ice. He, like every judicious theorist who indul- 
ges his fancy on the probalnlities of executing his prcgect, fim 
concaves the nature of the tract over which he has to pass, 

" The veiy interesting detiuls of Mr Scoresby's plan are given in the 2d 
volume of the Meittotn of the Wemerlan Natural Hlatory Socety, p. 326. 
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and then accommodates hie means to its imagined peculiari- 
lies, and provides for every antidpated esigeocy. But as we 
are entirely ignoniDt of the rea] constiuitian of those parts 
immediately surroundiDg the F<Je, the plan chalked out by the 
. most sagadous, may, in very many points, prove ioapplictdjle. 
So the first adventurer must necesaaiily be exposed to much 
peri], from unforeseen difficulties, whilst he paves the way Ux 
his successors. 

Thou^ the means adopted by Capttun Parry possess many 
recommendations, yet gudi mt^t not be impaixed by some Uttle 
modificationB. If it is probable that the Pde is perpetually sur- 
rounded with immoveidile ice, the following method Beaas to 
prasesa all the advantages of that which Captain -Pony b to 
put in practice, and may not be entirely woilhless, if it is amia- 
ble of more extensive application. 

Instead of two, let the party he provided with t/iree tledges, 
convertible into boats, capable of cairying only ^ve irwn each, 
suitably provisioned ; let these proceed northward from the 
place of rendezvous on the north of SfNtzbergea. On the meri- 
dian of which it is probable the boundaries of the stationary ice 
may not be far distant, for the destructive action of the cur- 
rent, which, in more eastern seas, makes such ample breadies, is 
here, as in Befarti^s' Straits, of little consequence, as it flows 
against the frozen barrier, by which the action of those agents, 
which would otherwUe destroy the ice, is restrained. 

Having reached the 84th or 8dth d^ree of northern latitude, 
if the ice seems old, continuous and stationary, th^ could cal- 
culate on its being ^milar all the way norliiwaKl. Then with 
safety one sledge might be lefl in charge of three men, with suit- 
able orders for their future guidance. In estabhshing such a 
position, land would be of much importiuiGe, not only in so far 
as the comfort of these individuals was concerned, but the dan- 
ger of any movement in the ice changing their longitude would 
be avoided, — a difference nhich, if the party were left on ice 
not stationary, would require to he rectified by daily observa^ 
tion, lest they being drilled out of the way, should be missed 
by their assodates on their return. Provision should be lefl suffi- 
cient for these, and to serve the whole party during their return 
frmn that latitude to Sptzbergen. The expedition might then 
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proceed till tfaey reached the latitude at 8T, where, under simi- 
lar anmmstaoces, tiiey might leave a second aledge Id ^arge f£ 
^fimr men, wHh as inadi pnmaon as would eerve these and the 
retuminff party, till tfaej reached the first est^li^ment. The 
tMird aledge could be left at the 80th degree, with j(ve men, 
whilst the three remaining with their hand-sledges, blankets, and 
pTovinons, disburdened of every other incumbrance, might trudge 
on to the Pole. 

In such a journey, the asmstance of dogs or rein-deer would 
be a T&tj sensible advantage. These mi^t be tak«i even as far 
as the second establishment, and if land ftntunately lies in sudt 
a quarter, the^ mi^t be kept to asnst die returning expedition,' 
otherwise the want of provinon would render it necessaiy to de- 
stroy th«n, f<H' it is not vay {Mtibable that many fish can be 
cau^t thra« for food to them. 

The advantages of such arrangements, if they could be e^cU 
ed, would be very aenaiUy felt ; (at fresh asustance wouki be de- 
rived finia the lengtbeoed journey. The first sledge, with a load 
of fffovisiot), is left in charge of oaly three men, consequently 
Dot only is the burden of the otJier two listened, but t^fraddi- 
ti<Hial hands are added to drag these along. A diminution o( 
burden takes place also at the second estaUishment, when four 
men aie left in chu-ge. The remaining ^ht with the last sledge 
praceed to take up the positifHi just sixty miles from the Pole : 
three of the company trav^ the rest, with scarce any c«an- 
brance at all. Thus the burden diminishes whilst the ability to 
bear it increases ; and, as the party returned, they wouJd more 
sennbly fed the benefit of such raaoagement, as each detach- 
ment, refreshed and strengthened, would be in good condili<m 
to yield tbdr much-needed help to. that weary associates. 

Further, if the unaccusttxned toil diould unfortunately dis- 
able any one, rest might be obtiuned till health was re^eetaUisb- 
ed, and tiie expedition relieved of any incumlKwice which might 
frustrate all th^r endeavours. 

But, pnhaps, the idea of a firm continent of ice is chimerical. 
Mayhap there is not an island, not even a rock, above water, 
between Spitzbei^^ and the Pole : well, but most likely there 
are such things, and if there are none, having such provisionji 
in store, the views of the expedition can be prosecuted as eaaly 
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with them as without them. The only untoward drcumstanoe 
i^ that Pany would be confined to the same track in returmng, 
by which means his sphere of observation would be more con- 
tracted ; but then the cbsDoe of encountering difficulties unjwe- 
pared for, on his road homeward, might involve him and his 
party in ruin. 

If the F<de is surrounded by ancnent ice, may it not, like the 
polar glacjers, be fissured all over, much to the inconvatioice 
of the expedition P 

Far to the north, among these Icy realms, the still atmoiphete 
may enjoy perpetual serenity, a matter of the first magnitude 
in promoting the interests of this undertaking ; for though, in 
the latitude of Spitsbergen, during June, July, and AugiHt, 
the air is so often obscured by dense raw toga, yet, in the in- 
terior ice it is always clear ; if it were otherwise, our adventu- 
rers would be exposed to the most inmiinent peril ; for though 
recent improvemraits in the compass exclude the influence of 
such a state of the air on its movements, yet continued obscu- 
rity would not only cover the sun from thm view, but conceal 
all the circumjacent country, rendering their observations very 
unsatit^ictory. 

Hitherto the general o^nnionhas been very inimical to under- 
takings of this nature, and all northern voyages have bem con- 
demned, on account of the impracdcalnlity of reaching the ob- 
ject of pursuit, and the inudUty <^ such, even though it vwe 
att^ed. But the opinions of cui bono philosophers are un- 
worthy of connderation. We fee! convinced that all these ex> 
peditions have contributed much to our knowledge of the globe ; 
and we hentate not a moment in affirming, that every one ha- 
ving a right feeting of what constitutes the character of a great 
nation like ours, will agree with us, that the bold and daring en- 
terprise in wluch Capt^n Parry is soon to embark, is worthy 
the marine of Great Britain, honourable to ' the science of the 
country, and a proof, if any were wanted, of the liberal and en- 
lightened views of our Government Though the enterprize of 
Parry may not enable us to solve the giand geographical prob- 
lem which has for bo long a period engaged the attention of man- 
kind, — though the secrets of the Pole may ever remain unre. 
vealed, — yet the interests of adience, and the not less important 
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Mte <^ the whsle-fiibflry, now ao imporeridied, nmy be mudi 

Many oUeratuHis have taken place in tbe pbyucal distributitH) 
of wbaks, originating [Mobably in tbe peraecudon with i^icfa 
^ey have hessa ao Tigorously followed during tbe last SOO yean. 
Some think that die pieaent scardty is caused by the numben 
cultured having over-reacbed the breeding of that aninial ; but 
tbe per^Hcuous view we have in Mr Sooresby's chronological 
account of tbe whalB-fishery, would rather Bug^;eat the idea that 
captures are now more rare, on account of tbe scattered haunts 
to which persecution has driven it About SOO years ago they 
woe takoi in abundance en the AaxKs and in the bays of Jan 
Mnyen Island ; now even a straggler is scarce ever seen in that 
ntoaticm. As socm as they were expelled tmm thence, they 
abounded in the bays of Sfutzbergen, where they were slain in 
vast numbers, till, alarmed by their ibes, they fled, and are now 
scattered abroad among the ice ; and their former haunts, which 
have been relinquished for a hundred years, are now occujued 
only by tbe tremendous razcH'-back and ugly sea-horae. 

The- sea adjfuning Sfutzbergen is the usual resort of what ar» 
called the Greenland fi^ermen. Tbeir fortune dependu oa 
their success during tbe two early months of the voyage, for 
whales ail disappear by the middle of June. It is, I think, not 
im[m>baUe that this migration may happen as soon as the ice is 
Ofea in mwe eastern seas, where a successful fishery mig^t be 
jHosecuted during the late months, if these remote regions can 
be safely navigated : a point of much importance, tbe [»:actica- 
Ulity of wluch will be ascertmned during tbe present voyage; 
for the Hecla bang stationed at Cloven Cliff to wait tbe return 
of Ciqitain Ptury and his party, the rest of the new are to be 
occuped with the boats in surveying the eastern shores <^ Spitz- 
bergw, cmcemiDg which all our knowledge is derived irom 
tbe Dutch, whose accounts of other parts in the Frozen Ocean 
have been foimd dangerously erroneous. 

Boata,or very small vessels, appear best adapted for examin- 
ing tbe sea east fnwi Spitzbergen, being best qualified for navi- 
gating tbe narrows tunong ice-fields ; and, from their portability, 
are not only less lioUe to beaetment, but may esc^>e the ruin in 
which they would otherwise be invtdved, from the approxinu- 
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tjon of large msBaeB of ice. In the sea south from Spitd)^^ei], 
light boats would be useless ; for it being strewed willi the wreck 
of fields, which, from its vaiious dispositionfi, acquires the name 
of packs, streamg, or fixs, the process of boring is requisite, 
which can be accomplished only with heary veraels. But, in 
high eaetern latitudes, such a process may he seldom iiequired ; 
and so far as these litde vessels can proceed, they may traveTse 
with tolerable freedom, rendering them Ute fittest means of 
seeking the highest northern latitude, or the greatest c 
lon^tude. 



General Observatioiu on the fonaeT and preient Geolcgical 
Condition ^ ike Cotmtriei ditamered by Captamt Forty 
and Rom. By Frt^essor J&hksom *. 

X H£ observations made during the four Arctic Expeditions, 
viz. that under Captiun Aoss, and the three under Captain 
Parry, sSoid the ft^owing gener^ facts and inferences : 

1. That the regions ex{Jored abound in primitive and tran- 
atitm rocks ; t^at, although the secondary rocks occupy con- 
nderaUe tracts, still their extent is more limited than that of 
the older formationB ; that the alluvial depodteg are not exten- 
sive ; that true or modem volcanic nxkt were nowhere met 
with ; and that the only traces of the tertiary strata were found 
in the sandstones and clays connected with the secondary tr^>s 
of Baffin's Bay. 

S. That the primitive and tranration islands were, in alLpro- 
b^itlity, at one time connected together, and formed a continu- 
ous mass with the continental parts of America ; and that, in 
the plaiiu atfd hollows of this land were deposited the secondary 
limestones, sandstoues, gypsum, and coal, and upon these again 
the tertjary rocks. 

3. That, after the deponlion of these secondary and tertiary 
rocks, the land appears to have been broken up, and reduced 
eith^ suddenly or by degrees, or partly by sudden and violent 
acrion, and partiy by Uie long craitinued agency of the atmo- 

■ Fram Purfi TUrd Vitjtgt. 
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^tbere aad the ooean, into ita present inaiilar and peninsular 
hrm i and that, consequently, the seondaiy and tertiary fot- 
matitHis were formerly, in thoBe regions, more extensively distri- 
buted than they are at jxvsent. 

4. That, previous to the deposition of the coal-fbmation, 
as tbat-of Melville Island, the tranation and primitive hills and 
jdains suf^xirted a rich and luxuriant v^jetation, principally of 
cryptogamous plants, espeinaUy the ferns, the prototypes of 
which are now met with only in the tropical regions of the 
earth. The fosril corals of the secondary limestcHies also intU 
maie, that before, during, and after, the depo»tioii of the coal. 
fbrmfUJDB, the waters of the ocean were so constituted as to sup- 
port polyparia, closely resmibling those of the present eqti»< 
tonal seas. 

5. l^iat, previous to, and during, the deposition of the ter- 
Ulry strata, these now frozen regions supported forests of di- 
GOtyledoootis plants, as is shewn by the fosril dieoty)ed<HK>us 
woods met mth in connection with these strata in Baffin's Bay, 
and by the foaril wood of Melrille Island, Cape York, anA 
Byam Martin Idand. 

6. That the boulders ot rolled blocks met with in dtfiermt 
quarters, «kI in tracts distant h<(Hn th^ original localities, af- 
t<ad evidence of the pastage of water across them, and at a pe- 
riod subsequoit to the depontion of the newest solid strata, 
namely, those of the tetriary class. 

7. That Doirtiere are there any discoverable traces of the 
^«K^ of modem volcanoes; and we may add, that, in the Arc- 
tic R^pons, the only a[^>earance8 of this kind are those in Jan 
Mayen's Island, described by Scoresby. 

8. That the only intimationa of older volcanic acti<Hi are those 
afforded by the presoice of secondary trap.rDckB, such as basalt, 
greenstone, trap-tuffa, and amygdaloid. 

9- That the black bituminous coal, the coal of the oldest coal- 
fonnation, which some (peculators maintain to be confined to 
the more temperate and warmer regitms of the earth, is now 
{ffoved, by its discovery in Melville Island, far to the west, and 
in Jameson's Land, far to the east, in Old Greenland, to fonn an 
interesting and important feature in the get^aosdcal owistkution 
of arcbc countries. 
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10. That the red sandstone of Possession Bay, &c, renders it 
probable that rock-salt may occur in that quarter. 

11. That, although no new metalliferous coropounda have oc- 
curred to gratify the curiouty of the mineral(^ist, yet the re* 
^ns explored by CapUun Parry have affi>rded various interest- 
ing and highly useful ones, such as octahedral or magnetic iron- 
ore, rhomboidal or red iron-ore, prismatic or brown iron-ore, 
and prismatic chrome-ore, or chromate of iron ; also the com- 
mon ore of copper, or copper pyrites ; molybdena glance, or 
Bulphuret of molybdena ; ore of titanium ; and that interest!!^ 
and valuable minentl, graphite or black lead. 

IX. That the gems, the most valued and most beautiful of mi- 
nenil substances, are not wanting in the Arctic Re^ons vinted bj' 
the Expeditions, is proved 1:^ the great abundance of the preci> 
ous garnet, which we doubt not will be found, <bi more particu- 
lar examination of the primitive rocks, to present all the beauti- 
ful colours and elegant forms for which it is so much admired. 
Rock-crystal, another of the getas, was met with, and also beryl 
and zircon. 

18. That these newly-discovered lands exhibit the some ge- 
neral geognostical arrangements as occur in all other extennve 
tracts of country hitherto examined by the naturalist ; a fact 
wfaid) strengthens that t^nion which maintains that the grand 
features of nature, in the mineral kingdtmi, are every where si- 
milar, and, consequendy, that the sune general agencies must 
have prevuled gena^ly during the formation of the solid mass 
of the ea^. 

14. LastJy, That the apparent irr^ularities which, at first 
^^t, present themselves to our attentioB, in the grand arrange, 
ments in the mineral kingdom, are the offspring of our own 
&eUe powers of observation, and disappear when the phenome- 
na are examined in all thor relations. It is then, indeed, that 
the mind obtains those enduring and subHme views of the Deity, 
which, in geology, reward the patient observer, raise one of the 
most beautiful and interesting departments of natural science to 
its true rank, and prove that its relations connect, as it were, is 
the scale of magnitude, the phermmena of the earth with those 
Toore extmnve arrangements jwesented to our intelligenoe in the 
pkiaetary system, and in the grand frame-work of Uie umvnse 
itself. 
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SevtarJcs tending to expltUn the G&Jogical, History fjf the 
Earth. By Professor Esmakk.* 

XF ve carry back onr mrestigatioaB with r^srd to the Btructure 
of the earth to its origiiial fonnation, we find aU involved in 
thick darkness. There have Dot been wuiting, however, inge- 
mouB men, who have formed theories on this subject ; we find 
seme of these even among the Greek {Ailoaoiriiers. Among 
these, two oppoute ofunicHis espedally prevailed ; KHne consider- 
ed fire as the chief agent in this ptocesc ; others water. Anax- 
ardius fran Lampaacus averred, that in his country the moun- 
twns bad stood under water. Aristotle, Eratosthenes, Strabo, 
and Plutarch, su^qported his opinion. In later times, nobody 
doubts this fact, as we find petrified aaimals on the highest 
mountains. In America, such have been found on the Andes, 
at the hoght of 1 8,000 Rhenish feet above the level of the sea f. 
At first it was bc^ved that these petrifactions were remains of 
xbe general deli^ ; but a ukhv accurate investigation discover- 
ed, that they could not all be derived from this source ; for, as 
we find on the highest mountains, and inclosed in the bowels of 
the earth, petrifactkMiB of ammals in every stage of their growlh, 
and arranged in classes such as we still find alive in the sea, it 
may be readily inferred, that die duration of the flood was not suf- 
fitaent to produce that amazing multitude of M-ganic forms, the 
remuns <^ which are now to be found in the bosom of the 
earth, but that these places must have once been the bottom of 
the sea. 

Id conmdering these petrifactions with atteatioa, we may ob- 
serve the following peculiarities among them : — 

1. That the greater part of these petxifactions consist of aea 
anjmylft and sea plants. 

■ It beiiig OUT inteDtion to kj before our leaden, m occasion way offer, 
Btatements of the opinions on the formation of the E&rtb entertuned b; dis- 
tinguished writers, we now communicate tbe ideas on this subject bj £g- 
mulr, fiom tbe Christianis JounuL 

+ Colonel Oerard fbund manjr ammoniUt at a height of \S,900 feet rHots 
the sea, in the Hinialy* range of meuhtdas. 
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S. That they are not rU dP the same sort. 

3. That they have not all becm deposited at the same lime, 
but at periods far remote from one another. 

4. That those which belong to the earliest periods have a less 
perfect organization, the farther back the less perfect ; that those 
OD the contrary which have been found iu mountains of a Uter 
CDTmation, have a more perfectly developed oi^anization. 

5. That we find a multitude of petrifactions of different ani- 
mals which are now totally extinct, and that we find others 
which have some resembhuice to ammals now existing; but 
with differences which [»t>ve them to be of another species. 

6. That we likemse find a great multitude of jJants incocpo. 
rated with die solid strata, of which some axe differrat from 
Ibose which now exist, while a great many seem to reaonble 
them. The most remarkable circumstance connected with this 
fict iSf that the climate of those places where these plants are 
found inclosed in the solid rocks, b not at all like the climate 
wberetbeyarenowfouDdgrowing. We find, for examfde, a mul- 
titude of plants in a state of petri&ction in the most northerly re- 
^ons of Europe, which are now found growing in the torrid 
lone. As they are found with stalks and leaves, uid sometimes 
even with fruit upon, them, they must necessarily have grown in 
the places where they are now found, and could not have heea 
wafted on the surface of the sea from r^|;km8 lying far distant. 

7. That of the human race, we find, with certunty, no re- 
muns inclosed in the earth, with the exceptioD of a few which 
have been found partly in tufiaceous limestone, partly in clefts oi 
older mountains which have unce been filled up with sand, 
day, and rubbish, and which must be conradered as remains of 
the latest revolutionary changes in the earth. 

We find a variety of theories formed in later times on this sub- 
ject, by Burnet, Wbiston, Woodward, Fontanelle, De Luc, 
Ray, Hutton, &c. They have each thnr own peculiar notions f 
and though it cannot be said that any one of them is right, this 
will be a matter of no surprise, when we consider how far be- 
hind they were in many of the sciences which have made such 
{wogress during the last century. Thougb from this pn^pvsa in 
mineralflgy, chemistry, phjrsical, mathematical, and astronomi- 
cal EcienGe, we stand on much higher ground than tbey did, 
1 
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there is still much remaining which we cannot ex[dain, with re- 
gard to the (Higinol fonnation of the etuth, and the succeseave 
resolutions it has undergone, eapeaally as we find that all these 
took place prior to the existence of the human race. For this 
reason, we are not aUe to give a perfectly satisfactory account 
of the history of the creation hy Moses, who, without determin- 
ing the length of this period, merely says, that, " in the begin- 
ning, God created the heaven and the earth, and that the earth 
was without fimn and vmi."" In all probability a very Icmg pe- 
riod, perhaps several thousands of our present years, intervened 
between the creatim of the world and the time when the earth 
bad advanced so far in the arrangement of its parts as to be ca- 
pable of exhibiting signs of organizatitHi. By a day and a 
night, we now understand the period of the eMth''s revolutioa 
round its axis ; by a year, the revolution <^ the earth in its orbit 
round the sun. Moses says, that the light was first formed, 
and that that was the first day. On the third day after this, 
the sun and moon were formed. As we have now no light but 
what comes ather immediately from the sun himself, or by re- 
fiection from the nMxm ; and as there was light, and hkewise 
day and night before the sun and moon were formed, we must 
infer that the day here m^itioned has been of a diilerent charac- 
ter from our day, and that this light had a different source from 
an immediate communication from the sun. We may there- 
fore conclude, that during the period <^ the inci[nent formit- 
tion of the earth, it had possessed a light peculiar to its own 
eonstitutimi, such as we shall afterwards find exhibited in the 
case of other heavenly bodies in a smilar stage of th^r forma* 
tion. 

For this purpose, let us cast a glance over the solar system, 
stating such phenomena as may as^st in explaining this forma- 
tion of the earth. On viewing this system, besides the earth, 
which ccHnpletes its circuit mund the sun in a period whi<^ we 
can exactly calculate, there are several other globes, some of 
them larger than the earth, and some of them smaller, which re- 
vdve round the sun likewise in a determined period, some of 
them longer than that of the earth, and some of them shorts, 
Bendes these bodies, the pixels, with their satellites or moons, 
there belong also to the solar system a multitude of comets. 
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There are eevend jdi^ioineDa by which these last are dietin- 
guished from the jdanetB. They revolve like them round the 
sun, but in much more eccentric OTbits. The period of the r»- 
volutioa of a comet is very diffiaent &am one century to ano- 
ther.* Thar greatest diatuiDe fro^ the sun is so immenae, that 
if men could exist upon them, they would not see the sun for 
thousands of years, and the d^ree of a^d must be audi, that if 
there were sea or water upon them, it must be in a slate of ice. 
When these bodies ere advandng to their perihelium, and aX 
difi^ent distances approach nearer the earth, we observe that 
they are otO. only surrounded by a luminous atmosphere, but 
tfait Oiey havf hkewise a long luminous tail, both of which be- 
come die greater the nearer they come to the sun, decreaang 
in the same manner as they remove from liim to a greater dis- 
, tance. With regard to this increase and decrease of h^t too, 
we observe a difference among them. In the case of xaae of 
them, almost the whcde mass of the comet is changed into this 
luminous elasUc atmos{diere and tail ; in others we perceive a 
distinct red nucleus, which, on its approach to the sun; has a less 
expanded atmosphere and taiL These atbiospheres, and still 
more the tails, are so thin and elastic, that, without the least ob- 
struction, we can see through them the lesser stars. Counselltv 
Huth h^ calculated, that the luminous matter in the tail of the 
great comet of 1811, was a million of times rarer than our at- 
mosphere at the surface of the sea. The volume of its tail he 
computed to be SOOO times the bulk of the sun, and the diame- 
tcT of its nucleus to be eighteen times that of the euth. Bessel 
calculates the period of its revolution to he 8S83 years. Her- 
sdiel has accurately observed this ctmiet, and, amtmg otherthii^s, 
he ctmcludes, that its li^t was peculiar to itself. The oolour 
of its nucleus was greenish, or a bluish gre«i, and the nucleus 
or head was npt in the centre of the atmo^di»>e, which was most 
expanded oa that side turned to the sun. The radius of the 
atmosphere he makes to be about 3S2,000 Eng^Udi miles, and 
the laig& of the tail more than 100 millions. By ctmtinued 
observations on this comet, he found that it underwent actual 
physical changes in its structure, and that it was globular. On 

' Thdr Qumber is conddered as exceeding 4000. 
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itB appFoncli to the sun, hia U^t aod beat aeemed to prgduce 
diemkal effects upon it ; be bdievedtbat it Kvahed oa its axjq. 
By comparing this comet wid) that d 1807, be oMicludee, that 
every time comets approach their perihelium, they come oeanr 
and near^ to the sun ; that, therefore, the comet of 1807 had 
several times beai in its perihelium, it beng 25 millimi <tf times 
nearer the sun than the comet of 1811. Its tall was only 9 m3- 
lions of miles long, whweas that f^ 1811 was 91 millions. The 
effect of the sun on the latter was much greater than on the 
other, and it had probably seldom or never before be^i in its 
perihelium ; wh^^as, on the contrary, the comet of 1807, in 
consequence of having been several times in its perihelium, must 
be more advaoced in its growth, sjid motived. By c(Mnparii]g 
likewise the constitution of the great comet, with a smaller oi^ 
in the same year 1811, he found that the emaUer one was much 
more complete, and approached nearer the nature <^ a planet 
than the great comet, as the influence of the sun upon its peri- 
helium, was not mud) greater than his influence on a planet in 
the same situation *. 

I have made these remarks on the nature of comets, and this 
comporism of some of tbem, for the sake of introducing certain 
conadnations, drawn from facts, which I con«der as a proof 
that our earth, in its rude and undigested state, baa been a co> 
met Of this hypothefde, I shall state, in what follows, several 
EtrtHig ptooh in phenomena which occur in our own countiy. 

Whiston, in his Theory of the Sarth, supposes that it has 
originally been a comet, or the atmosphere of a comet, which, 
in its course round the sun, has moved in a very eccentric el- 
lipse; that, of course, in its perihelium, it has been subjected to 
a very high degree of beat, and in its ^^elium, to an equally 
strong degree of cold ; that, in the one of these situations, it 
was vitrified by the heat, in the other covered with ice ; that, 
by degrees, its orlnt has gradually changed from this l<Hig el- 
lipse, to that almost circular path in which it now moves on the 
whole, at a mpch smaller distance from the sun. How far does 
this f^ree with the phenmnraa which we can observe on our 

' See FhiL Transact. 1811, and Btede'a Astrononisches Jahibuch fUr das 
Yihr 1816, p. las. 
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globe F With regard first to the change in the form of its orbit, 
this must be a matter of very difficult proof ; to accomplish such 
a change, requires a period of incalculable length, and if it has 
taken place to such a degree, we ought to find the change still 
going on, approaching nearer and nearer to a circular orbit. 
By the period of the earth's annual revolution round the sun, 
we cannot ascertain this point ; for though this continues 365 J 
days without change, every day, every hour, every second, may 
be shorter, without our being able to discover this. La Place 
computes, that, since the time of Hipparchus, who lived about 
900 years ago, the year has become some few seconds shorter. 
However incondderable this quantity may be, it proves a real 
change. Probably the change wa& greater at first, diminishing 
as the orbit of the earth approaches a drcular form. Does the 
present physical constitution of the earth, and the phenomena 
which occur on it, countenance the idea of the orlrit of the earth 
having at first been a long elhpse ? From our present knowledge 
of chemistry and mineralogy, we cannot adopt the idea of Whis- 
ton, thai, in its periKeltum, the earth underwent a process of vi- 
trifieation, in the sense in which we now understand the word. 
The solid body of our globe consists of various minerals, com. 
posed of different kinds of earth, combined together in certfun 
proportions. In former times, these were con^dered as simple 
bodies, or, as they were called, elements. But by the discoveries 
of the iltustiious chemists Davy and Berzelius, it has been 
found, that not only potass and natron, but that all kinds of 
earths, which we formerly considered as ^mple, are compound 
bodies, each species cmisisting of a peculiar base, mth a. fixed 
proportion of oxygen. 

The form of the earth, a spheroid compressed at the pedes, 
proves, lat. That, at its ori^nal formation, it was in a state of 
perfect fluidity. ^, That to account for this figure, it must 
have revolved on its axis with more velocity than it does now, 
as it is higher at the equator, and more compressed at the poles, 
than it ought to be from the laws of gravity with its presmt ve- 
locity. From its oiiginal fluidity, all sorts of mineral bodies 
must have been dissolved in a fluid medium. - When we assume 
that a body undergoes combustion in being combined with oHy- 
gen, by which it is by no means to be considered as destroyed 
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or annihitated, and that a burnt body is a bod; comlNiied with 
a certaiB quantity of oxygen ; then, dnce all sorts of minerals 
are composed of particular kinds of earth, ccoiduned mth a cer- 
tain pn^rtion <£ oxygen, our globe must, at certain limes, have 
undergone a state of combustion. This agrees entirely with its 
prearat constitutjon ; and as it appears that ccnnets, during, the 
time of their perihelium, undergo deoompoutions and combus. 
tioDG, we may conclude, that the earth, during one or several 
perihelia, has passed from its fluid to its presmt, as we may call 
it, burnt state. Its original fluidity can scarcely be denied ; 
but the fluid substance of which it was compmed, and in which 
all other things were dissolved, cannot have been of the same 
nature with, our present water, which is incapable of holding 
such a multitude of mineral bodies in a state of solution. We 
are therefore entitled to conclude, that, ai the time when the 
solid, mas&es of the globe were decomposed, the fluid medium 
which held them in solution was also decomposed and converted - 
into a different character. The peculiar fluids found in cavities, 
in rocks and minerals, may, when strictly examined, give us 
tome information as to the original fluid in which the matter of 
the strata was dissolved. During this state of combustion, an 
immense quantity of light must have been disengaged, as we see 
takes place with other comets at the time of thar perihelium. 
As we flod thus, that both Are and water have acted a part 
during the period of the earth's first formation, we may, in this 
manner, without inconsistency, combine the two o[Hnions which 
have been opposed to one another on this subject. 

And now, with regard to the other part of Whistm's theory, 
be assumes, that, during the period of its aj^elium, the earth 
was covered with ice and snow. At first view, it seems not 
likely that we should be able to exhibit any proof of this. But 
be^des its extreme probabihty, we shall find actual proofs that 
the earth has been covered with ice and snow. £n our own 
Norway, so rich in geognostic phenomena, there are to be 
found unquestionable proofs of this. In reading geognoatlc 
and other works, contmning descriptions of particular countries, 
we rarely meet with observations, from which the authors were 
led to draw this conclusion. Sir James Hall, in his remarks 
on the changes on the surface of our planet, and on the huge 

OCTOBER — neCEHBEK 18S6. H ^ 

L ,i,z<...t,CoogIf 



114 Eooark on the Geok^ical Hi^my (fih: Earifi. 
imasses of rack which are feund About Uene^u, and the otaat t£ 
the Baltic, rad the fiMnutiaau of ^e vast ■uid.filfliiiB vUdi an 
foHwl in HiJlmd and in the north of Gennaoy, i^rs diMt not 
xmly Btnmg cuuentB, but ice likewise, must haye had a share in 
prodncmg these effects*. There are not wanting many &cts to 
confirm die conduaon that ice has wt»ked prodigious cfaugeB 
-OH mountain masaes, and ooayeyed ftaes. them large rocks into 
re^oDS, where dow no peroioial ice is to be found, at a great 
distance from the mouDtwns, from which they must have come. 
Men have often bad recourse to extrawdinary exertions of the 
powers of nature in explaining these pbesomena. Thus has 
He Luc endeavoured to account fcH- them hj the eruptitn of 
gaseous fluids from the bowels of the earth, wbich have burst 
the mouDlains, and scattered the loosrated fragments to a 
great distance around. The huge masses of graiute which are 
to be found on the limestone raoantains of the Jura rtuiger 
^ and which have evidently come Irom {he Alps c^ Switzeriand, 
though there lie deep valleys between the Alps and the J«ra 
mountains, have been a riddle to many, espedally as they are 
&und very high up on the dope f£ the hiUs, and not in the 
bothmi of the valiey. Some, as I have mentioBed, wish to ex- 
plmn this by a projectile power. Dolomieu imag^nea that there 
has been formerly a centinaed dope from the t<^ of the Alps b> 
the Jura hills, cm which these rooky masses have desc^ed 
from the <saR to the other, and that the present intervening val- 
leys have been hollowed out by more reeent revolutiras. A few 
suppose that these masses have been brought to their pree«t 
mtuation \f^ iee. According to Voa Buch this is a very general 
opinion ia Switzerland- It is not <uily in mountiunous regitms 
we find this phenomenon, bat also in flat alluvial dntticto,. 
where these rocky masses lie upon gravel and tasA, a circum- 
stance which cannot be explained in any oth» way, than by 
their having been brought thither in coBilnnalion with masses of 
ice. It cannot be admitted that they could be brought to such 
atuations by torrents <^ water, few the same torrestts which 
eould have been capable of bringing such masses of rock, 
must at the same time have carried off the gravel and sand 

- Fi<iE«SlrJaiiiesHaU'sMeneJr8,iQ.UwTnmsactioii5oftbeBo}ral8BcMf 
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on -mUtb tkqr rwt One needa only to tmel throu^ the 

pfaunt of X)«DBMri(, tc perceive bow uoprobable the stq^wmtioa 
n, time >udi iBwtMB could be placed wbere tbey ue by water. 
In ibcMt, in evKiy oauntry, wbeth« it be siountuiious or fiat* 
we iball find waoilar tracei of the operatioi of masses of ioe. 
The prominent ooog^onearations to be found in many districts, 
may be eaaly acoountod fw in the same manner. But it is par- 
tici^arly in Norway I have found many pnwTa of the (^wratioD 
of isHHcnse masses of ice which have now disappeared. 

1. Aa in other countiies we find large loose rocky inassea 
Ijnng spread ovm* pretty level pl^ns ; for example, in trav^ng 
from Marstuen, on tbeMioeen, toLeutea iaHedemark. Tbeae 
moat have been brou^t from a great distance, for there are ia 
the DM^tbouHiood do mountains of the same chwader as these 



S. In no oUier laUsfaetory way than by the t^nuiai of ice 
can we explain bow those prodigiously large loose stones scane. 
times with sfaaip comers, have beoi brought up to the lidgea 
and tops of high mouatainB, which are found in such nundiers 
io the province of ChrisUansssd. The first time I met with 
audi single loose blocks lying on the ridge of the high moun- 
tains in Numedal, I thought they must be the mnaius of 
strata, or of masses which hvl covoed the mountain, and which 
bad in after-times bees decoBiposed and earned off by water, 
leaving those intcea of their former existence. But, on ex»- 
nuning them more closely, I found that this acoount of the maU 
ta woi^ not do, for I found that, in tbar iotemal stmcture, 
many of these stones n«ther eoTKapoaied mth one another, 
BM' with the mountain mass on which they rested. By the a»< 
■stance of immense masses of ioe, on the other hand, it is easy 
to emeeive bow they could have been brought from a grefrt 
dduce, and pushed hi^ up on the mountwins. 

3. Ill travelKng over uir mouotaiaous districto, especially in 
Oeterd^, it will be frequently found that the slope of the moun- 
tain towards the valley is covered with hirge loose stones, mixed 
with a great quantity c^ loose sand and gravel, and that this 
cor«ing extends to a cfHinderalile height oyer the bottran of the 
vi^y. If w« consder attottively this mixture of large looaa 
stones and gravel, we ahaH find that these could not have been 
produced and brought hither by any current o( water descend- 
h2 
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tag ihrougfa the valley, and deponUng these lai^r and smatlo^ 
remains of tbe ruins of the mountains ; for the current whkJ) 
brought down the large masses, and deported them thore, 
could not possibly, at the same time, have depoated the finer 
sand and gravel, but must have carried it down to place* 
where the influence of the current was less powerful. We may 
indeed suppose that two different' currents at different times 
might produce this mixture ; that the fitst and largest currrat 
deposited the large stones, and that a later and less powerful 
current deposited the gravel and saod. At first view this sup- 
position seems not improbable; but, on a doser examinatim ^ 
this mixture, we shall And that it is not consistent with fact, for 
if a mighty current had brought down and depodted the large 
stones in the first instance, they must in that case rest upon one 
another, without any thing interposed between them, and the 
gravel, brought down and deported by the succeeding current, 
could only have filled up the surrounding cavities ; whereas, on 
the contrary, we find the large stones lying separated from one 
another, surrounded by sand and gravel, a circumstance wluch 
cannot be explained in another way than by supposing thatth« 
whole has fonnerly been filled up with ice, which has puebed 
the whole mixed mass up the slope of the mountain. The w»- 
tcr t^ the ice, afterwards thawing, carried off by ita ra^d streams 
a part of the stones and gravel, which were then heaped toge- 
ther, deeper down in the valley : these heaps resemble entk^ly 
those which glaciers carry before them. 

4. We comenow to the fourth and the strongest proof, that 
immense masses of ice have formerly existed in Norway, in 
places where now no perennial ice is to be found. When I last 
stimmer (1828) undertook a journey to Stavanger, to examine 
the Union Copper Works, which have been commenced and 
again given up, I made an excursion from the dwelling-house 
of Fossan, which Pontoppidan, in his map, calls Fossland, in 
Hcdie Annex, in the piuish of Strand, to examine a branch of 
the works at Vashotten, about a quarter of a mile (more thao 
1^ English miles) nonh-east from Fossan. The road went 
first over some cultivated ground, ascending a little, but after 
between four and five thousand paces it went over a large level 
sandy plwn. This plain was overspread with a multitude of 
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tumuli, that had been all opened. Ufburiiil), wluch reachei 
out to the sea, lay upon the right hand, and, on advancing far- 
ther over the pltun, you see the dwelling-bouse of Howkelie, .at 
a little distance to the right, in a valley which stretches up into 
the hill. At the upper end this sandy plain was bounded by a 
glacier-dike or rampait, which extended across the i^ole valley. 
As this glader dike is remarkable, and, so far as X know, the 
only one of its kintf lying close to the level of the sea, in a 
district* where you find only a few heaps of perpetual snow 
in hollows of the mountains, where it slopes to the north-east, 
at the height of irotn two to three thousand Rhenish feet 
above Hia sea, I must be a little more particular in describitig 
it. Its length across the valley, from mountain to mountain, 
is SS50 feet, its perpendicular height above the plun 100. At 
one of the ends where it approaches to the mountain, it is bro- 
ken through, BO that there the highest part of its brink is not 
above twelve feet higher than the plain. This opening or 
breach is not above 800 feet broad. The dike itself conasts of 
coarse gravel and sand, mixed with a great number of immense 
blocks of gnoss, which is the prevuUng kind of rock in tlje 
mountain. We find this gravel and sand not only heaped up 
across'the valley, but pushed up in great quantity on the oppo- 
ate ^de of the dike, to the length of 1400 feet towards the 
mount^n. 

The whole bottom of the valley is covered with a lake, which 
is called Howkelie Water, of the same breadth as the length of 
the dike, and extending about ten thousand feet up the valley. 
The people in the neighbourhood say that it is cme hundred fa- 
thoms deep. As the surface of the lake is only ten feet higher 
than the plun on the other nde of the dike, and as this, there- 
fore, where it is lowest, is two feet higher than the surface of 
the lake^ there can be no run from it on this quarter. The wa- 
ter has its outgate at the other end, by a iall of a few feet, into 
a umilar lake, and from this again, by a little fall at Vasbotten, 
it passes mto a larger lake, called Ejewater, from which it 
soon after runs into Lyseford. These three lakes lie in a semi- 
circle. 

From thia description it will be easy to see that this dike 

[ made, Stavanger Church U«s in Lst 58* A7' M*- 
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tDuld bare been framed only by masses of ice, which must 
hare filled up ^e whole vnlley, and, by thrir spreading afid 
|A«fiBure, haVe hollowed out its bottom. Id all probaHIity die 
water of the melted ice, at a late period, burst through the 
dike, and for a while had its issue through the opening, and 
its present outlet either did not then exist, or was filled up 
with ice and gravel. On the plain below we find not a- trace of 
die gravel carried down from the dike, a thing of course not to 
be expected, when we think of a torrent 200 feet in breadth 
ru^Dg out irith violence. Not only the dike itself, but the 
whole horizontal surface, exbilnts proofs that there has been a 
glacier here, for the plain exactly resembles those which I found 
adjtMning to the glaciers presently existing between Ix>ndfior(l 
and Locob, in Guldbrandsdal, where I had likewise occasion to 
travel last summer. The resemblance is so striking, that every 
one who has an opportunity of making ihe comparison, must 
form the same opinion. As a proof of this I may mention, that 
Mr O. Tank, a skilful young mineralogist, who visited with 
me the dike of .which I have given the description, and after- 
wards accompanied me to the glaciers, I have just mentioned, 
on seeing the latter, without having heard a hint on the subject 
from me, he immediately excMincd that the dike we had seen 
at Stavanger must be a glacier dike.* 

As I think that what I have stated will be sufScient to prove 
that the Norwegian mount^ns have been covered vrith ice down 
to the leve] of the sea, and therefore that the sea itself must have 
been frozen, we may from this find the reason why the Norwegian 
mountains in general are so steep, I may say perpendicular, on 
the wdes which hang over the valleys, not only in the valleys 
which are high above the level dl the sea, but in those from the 
bottom of which the waters run into the Norwegian Fiords 
(Firths)."^ Ice, or gladers, by their immense expanding powers, 
must, beyond doubt, have produced this change in their ori^nal 
form, from this circumstance, that they were continually sliding 

• The prindpal ^wier In the vaUey of Boredhui descends from 90«M 
fiet ibore the sea to 1400, wlUi a moraine or dike, of earth and itonea, in 
front, frtnn 6 to 800 feet brotd.— Edit. 

t Our Enj^ geographen use Prith from Jrttum, iiutesd of the cucrect 
word Firth, from the Danish Ftinj.— Edit. 
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dowMrardfl from tbe tiig^ mouatains to the lower diattJcib, 
Mid, hj ibis progtMnTe motioii, carried widi thnn tbe mnwini <^ 
■tan« vimk Ae; had torn frovi the mouataim. It is easy to 
faq^ain why no trace of these masKs thus separated is to be 
iiiund itnniediately below the; precipices thus ibrtDed. 

Ab these mountiun precipices are often from tlu«e, ibui-, to 
'five ihcuaand feet btg^, and the valleys over whidi th^ hang 
are likewise several thousand feet in bicadth, it must be a mau 
ter of aatcniishment to think of sudi valleys being filled with ice 
to the extent of several miles. This ice in lower districts must 
have strettJied a long way out into the sea, and, on its thawing, 
large masses must have brake loose, snd gone out to sea, as we 
find takes ^ace now in the polar r^ioos. I have no hemtation 
in affirming this, when I survey the effects of immense masses 
x)f ice, where there is no room to be mistaken. 

I shall further meotioD the supposed effects of glacier ice in 
another part of Norway, at the level of the sea. 

Last summer I went by sea from Bergen to Sdodfiord and 
Nordfiord, on the outade of the Scars (the rocks which lie 
along the shore), to examine tbe petrifactions whi(^ Pontopju. 
dao tidks of in lus Natural History of Norway, as to be found in 
Stceisund, in the island of Gul^, at the be^nning of the 61° of 
north latitiide. I weut od shore at different places; and although 
1 ouefulty examined every place luound, I found not a trace of 
petrifaction.* On the contrary, I found that the part of the 
«cmtinent separated firom it by the Sound, and tbe island of In- 
ner or Easter Lul^, coiudsted of a solid ooDglomerate, composed 
of boulders, from the rize o£ a pea to that of a mau'a head. 
Theae boulders conasted chiefly of gncass, quarts, and cUyw 
■late, whidi wwe involved and bound together in a mass so 
sdid, that it was difficult to find out what the binding medium 
was, as the interstices between the large stones were com- 
^tely filled up with small boulders. On closer examination, 
at particular spots, I found Uiat this Innding medium was chlo- 
rite and hard clay. 

* FrufiMMT Batbke, who had toivieilj been at the nme plsoe, and finml 
DoiK, recommended to me to make this ezaminstlon. 
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On this rock there seaned to me proofs of the powerful 
operatioD of ice. I found that the precipices on the ode of 
the mountain next the Sound were several feet in height, and 
perfectly perpendicular ; and though they were compoaed, as I 
have mentioned, of boulders cemented ti^ther, they were per- 
fectly even and smooth. If these precipices had been the e^ct 
of rente, attended with succesnve masses tumbling down, then the 
bouldera'adjcHoing the rent must have been found adhering some- 
times to the one and sometimes to the other of the separated 
masses, (those which have fallen into the sea are no more lo be 
seen) ; and, in that case, the boulders left in one mass must have 
left a mari^ of itself in the corresponding one. This, however, 
was by no means the case, as the rock which remained was per- 
fectly smooth, and had the af^)earance as if these boulders had 
been cut across by a sharp knife. I can explain this pbenoine- 
non in no other way than by suppoung, that large masses of ice 
presnng through the Sound, have cut these precipices lying pa- 
rallel to the direction of the Sound. 

' I could ^ve other proofe of the conclusion I have sought here 
to establish, but, <o persons capable of judging of the matter, I 
consider these as sufficient. 

The result of what I have said I may state in the following 
particulars. 

1. That, in the beginning, the earth existed in a fluid stale; 

S. That, during the long period it required to assume its pro- 
per compotdtion and form, it has alternately been, at one time, 
at such a distance from the sun, that all the water upon it must 
have necessarily been converted into ice ; at another so near it, 
that not only the solid earth and minerals underwent a change, 
but also the fluid substance which held them in solution was de- 
Gomponnded and changed. How deep these changes went into 
the body of -the earth we have yet no means of ascertuning. By 
comparing the phenomena of burning volcanoes with the combus- 
tion of the metalloids, katium, natrium, silidum, calacum, we 
may conclude, that, deep in the bowels of the earth, there is to 
be found a multitude of specific metalltnds, the combustion of 
which is the cause of the eruptions of volcanoes. 

3. That organisation did not be^n till this long period was 
t 
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completed, wfaiuh Uie earth required to the ftill development of 
its own coDSlitutioD ; that, after it began, it proceeded by suc- 
cesave steps from the less to the more perfect fcffmations, end- 
ii^ with man as the head of the whole. 



Obaeroa^ona on the Stmctvre and Fuactions t^ ^ Sponge. 

By R. E. Gbamt, M. D., F. R. S. E., *". L. S., M. W. S., 

Hcoiorary Member of the Northern Institution, &c Ctmi- 

municated by the Author. Concluded from the preceding 

i- Volume, p. 3^1. (With a PUle.) 

X HE silicious and calcareous spicula above described are group- 
ed into sCnmg fasciculi, which are disposed around the inta^al 
canals of the sponge, in the order best calculated to defend these 
passages from c(»npression, and from the entrance of extraneous 
bodies, and likewise to form between the canals certain inter- 
stitial spaces for the development and exit of the ova. Like the 
hard parts composing the skeleton in other animals, these earthy 
g[Hcula are maintained in their relative situations by a tough li- 
gamentous matter, distinct from the other sofl parts of the 
sponge In the homy species, however, where the axis is com- 
posed of cylindrical tubular homy fibres, ramified and continu- 
ous throughout the whole body, this connecting cartilaginous 
matter appears to be unnecessary, and, from the examinatitm of 
dried specimens, it appears to be altogether wanting. The exa- 
mination of the living properties of the axis in the homy species 
forms a subject of curious and interesting inquiry, which must 
be 1^ to those who have opportunities of observing them alive 
in wanner latitudes, as they do not seem to inhabit the British 
sh(»es. The dried fihunents of the S. _fistulatia. Lam. when 
viewed throu^ a powerful microscope, appear to consist of one 
continuous ramified tube, whose central cavity (PI. II. Fig, 19. 6) 
is raitirely filled with a dark opaque granular matter, wliich does 
not consist of spicula, while the sides of the tube (a) are trans- 
parent and amber ccdoured hke conunon cat gut. In the S. offi- 
CHio^,. where the filaments are much finer, the sides of the tube 
(Fig. SO. a) have the same colour and homogeneous appearance, 
but the central cavity (b) appears empty. Mr E)llis states. 
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Omi, in the teimched Hpeckfl, tbe centtal eiivities of tbe hpnty 
-fllttnents ore ffiled vkb * soft «Ute nutter, oitd that th^ tNi. 
iHinatebydiatfaict spcalures on the surface (tf the body; mdhc 
considered these cavities as undoubted!; the hafactatums of ani- 
mals of a particular kind, (Hist, dea Cor. p. 9i). Tbe confir- 
matioo of this opinion, by accurate experiments, would eetablish 
a voy striking distinotion between diese ehutic speQea and. the 
more Enable etu^y qionges of our own shones, and would point 
iHlt a r^norlcaUe approximation in these highly oiginiaed spe- 
flks to the pdypiferous axis of tubulariee, aertularif^ and odm 
keratophytes. In all the calcaneout ^nges whkh I have hi- 
iherto examined, we invariably Jrnd triradiate spicula, whkh at^ 
completely enveloped in the cormecHtiff matter, and are employ- 
ed in forming the bounding fasciculi of the pores. Betades these 
complicated sjHCula, we frequently find a second and dmjder 
form of ^iculum, one extremity only of which is iromereed in 
the connectmg matter, while the other «id, projecting ftee from 
the sur&ce, defends the entrance of tbe pores and orifices, 
^us, in the S. compretsa (Fig. 23.), the bounding triradiate 
spictda (Fig. 11.), of various sizes, are found envdi^ied in the 
tough connecting matter around the pOTes, the drfendmg davate 
^icula (Fig. IS.) have their straight tq>ering portdcra inmicrseil 
in the connecting matter, while thar curved extremity hangs 
free over the entrance of the pores. In the S. coronata the con- 
necting matter seems to covra* ^tirely the bounding triradiate 
S[ucula (Fig. 17.) ; and only the thick obtuse extremity of the 
needle-shaped defending spiculum (Fig. 18.) is immersed in it, 
■vM\.G the tqiering pointed end hangs free ov^ the pores and 
fecal orifice. I have never obs^ved a comlmiation of calcareous 
and silidous spicula in the same sponge, ncH* any kind of s[^u- 
lum in the homy species. Two distinct fonns of spicula are 
very seldom observed in silidous spmges, though they are tte~ 
'quent in the calcareous spedes. In the Spongia veniHabrum, 
liin., besides the long waved silidous filament (Fig. 5.), we ob- 
^serve a distinct needle-shaped spiculum obtuse at one end, and 
tapered to a point at die other, (similar to Fig. 18). In the 
S. pUosa, Mont., beades the long strai^t fusiform spiculum, 
we observe a shorter curved s^nculum, of equal tbidcneas through- 
out, and rather obtusely pointed at both ends, like that of the 
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SpongmafiiabHit (P%. 1.), but krger. In general, hdwerar, 
the cnly difl^rence tJ>served among Uie dHdoUS sjncuU (^ die 
same fndiTidual is a great variety in their sin. Donati not onty 
obswved that the hard spicula mS Xht Tethya sphtsrica dilRved 
remarkably in me, but likewise, that thej vere bound together 
by a pecidiar fleshy or tendinous matter, (Mar. Adr., p. 6X). 
In the S. coaUta, bendes tiie steoder curved fusifonn ^iculum 
(Fig. 2.), we observe a long thick spiculum cf the same fonn, 
which ext^ids along the gides of two or three auccesdve pores, 
and contributes mut^ to their strength in a species peculiariy ' 
liable to have the diameter of these passages disturbed front the 
flexilslity of its branches, and thdr erect position at the bottom 
of the sea. 

At the approach of death, and during putrefaction, the soft 
gelatinous or cellular matter of the 5*. panicea escapes plentifully 
from every opening of the body, and drops down like the ropy 
transparent colourless matter of an egg, without loosening, in the 
slightest degree, the connecting matter of the spicula, ai alter- 
ing perceptibly the form of the skeleton. When we extract, by 
strtHig pressure, the ceUular matter from the S. coaMa, S. to- 
mentoia, &c. we obtEun a very tough leathery substance, com- 
posed of spicula firmly bound tt^ther by the cartilaginous mat- 
ter, and retaining the original colour and form of the sponge. 
By repeatedly and strongly agitating a thin pordtm of the recent 
S. papUlaris in fresh water, and then examining it under a pow- 
erful microscope, we find that tne cellular mattar has been en- 
tirely washed away, and the spicula are left imbedded in a trans- 
parent homogeneous tough matter, which retains its original co- 
lour and form unaltered. ITiis conneciwig matter tears like a 
piece (^ cartilage, emits a fishy odour when burnt, dissolves with- 
out effervescaice in nitric add, contracts much, and acquires 
an amber odour by drying, and becomes very brittle in the 
dried state, probably alone fiwm the earthy spinila it contains. 
There seems, therefore, to be a distinct matter in the earthy 
sponges for omnecting, and probably secreting, the sfncula of 
their skeleton. The dried preparations of this animal, preserved 
in museuniB, owe their form and stability to this tendinous oon- 
» necting substance, and, from its close resemblance in the dried 
state to the amber coloui^ filaments cf homy species, it b pro- 
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bable, that, by r^ormg the spicula, we .might obtain from the 
arthy spools of our own coasts tiie advantages for eccoiomical 
uae derived fnmi the elastic spedes of tn^cal seas. The soft 
g«Jatinoii8 matter meationed above, as escaping abundantly from 
the broken S. panicea, is met with in greater or less quantity in 
all the other spedes which have been examined. Cavobni ob- 
served it to be very abundmit and consistent in the S. offidmaJis 
and S. camosa. Schweigger observed it to be most abundant in 
the sptaiges of the Mediterranean in autumn. Vio and Olivi 
ctmsidered it as a distinct matter from the other soft parts of the 
sponge ; and Schwdgger found it to constat ahnost entirely c^ 
minute granules, with a little transparent moisture. It has an 
unctuous feel, emits a fishy odour when burnt, leaves a thin film 
or membrane when evaporated, and appears to the naked eye 
transparent, colourless, and homogeneous, like the colourless part 
of an ef^. But, whei a dn^ »rf it b examined cm a plate of 
^ass under the microscope, it ^ipears entirely composed of very 
minute, trEm^>ar«it, spherical or ovate granules, like monades, 
with some moisture. These monade-like bodies, nearly all of the 
same size and form, resemble the pellucid granules or vesicles, 
which Trembly has r^resented as composing the whole texture of . 
the hydrse, or the soft granular matter we observe in the stems of 
living sertularise, and, indeed, roost of the fleshy parts of orga- 
nised bodies appear to be composed of similar pellucid granular 
or monad&Jike bodies in different states of aggrc^ati<Hi. This 
soft substance, which might be termed the parench^atous mat- 
fer of the sponge, to distinguish it irom die tough connecting 
matter of the spicula, is found in all parts of the body, but is 
chiefly contained in the intermediate spaces betwcBi the parietes' 
of the internal canals, and it is more ^undant at the tone when 
the ova first make their appearance. The tou^ glistening sub- 
stance which lines the internal canals, and passes over the sur- 
face, between the pores, is the most highly organized part of 
the animid. That of the canals resists repeated strong agitation 
in fresh water, and appears through the microscope a very con- 
^tent homogeneous jelly,' with a rough granulated internal sur- 
face. The roughness sometimes assimies a lineal appearance, 
cKhilnting the rudiments of fibres, and the transparent granules ' 
which project considerably from its surface, become m9re rare 
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new the fecal orifices. There is' an apparatus at the entrance 
of the. pores, of a nature very different from any of the parts al- 
ready described, and which throws much U^t on the iiinctioiu 
of these openings. When we cut a thin layer from the surbce 
<^ the >y. papiQarit (fig. SI.), and look down through c«e of its 
pores with the reflecting microKope, we perccsve a very delicate 
net-work of gelatinous threads (fig. 35, c) thrown over the m. 
trance of the pore. This piece of structure is so fine as to be 
perfectly invinble to the naked eye, and is always efiaced in 
dried specimens. It is present in every pore of the living ani- 
mal, and consists of several broad filaments of a soft transpa- 
rent, colourless, and perfectly homogeneous substance, which 
pass directly inwards from the bount^Dg fasciculi, (fig. 26/ a A^ 
or gelatinous margins of tbe pores, to be connected with one or 
more central meshes, formed of the same threads, and lying in 
the same plane. This gelatinous net-work, con^sting generally 
of nx or seven meshes, lies always beneath the defending fasn- 
culi (fig. 2i. b) in the species where these occur. And, while- 
it is admirably protected by the depending sfncula of the pores, 
as in the S. panicea, where these spicula spread over it like the 
rays of a fan, it serves to guard sull more completely the int&- 
lior of these passages from particles of sand or miall fioadng 
ammalcules. By making deeper sections, we sometimes observe 
one or more net-wurks of a sim[der structure (fig. S6. c), but of 
the same nature, lying beneaUi the first. None of the project- 
ing granules, which line the whole internal surface of the canals, 
and compose the pareiwhymatous matter, are seen on any part 
of these uet-works, and their position, regularity, and constant 
a}q)earance, sufficiently point out their function, and show, inde- 
pendently of the surrounding frame-work, and the currents 
passing constantly in, that the pores are not the open cdls of 
polyfu, nor accidental perforations, made by wwms or animal- 
cules in a pulpy substance. When we examine carefully the 
base of sesule spedes of sponge, we observe, that tbe part which 
forms the connecting medium between tbar body wad the rock 
on wtuch they spread, is a tough con^teot gelatinous substance 
(fig. SI. A), similar to that which lines the canals, and passes 
over the surface between the pores ; it insinuates itself into all 
the inequalities of the surface to which it is attadied, and is tbe 
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put we obwrre to advuice £nt dumg ^ qn««diBg et tb* 
ovum, (fig. 29> &)■ ■ It u a very remukable einunwUmet, that 
Aristotle is abnost the only wiit^ who has described this part of 
the anatomy of the spoi^. He observes, that they do net acU 
here by « continuous surface; that they haye some intermediate 
cR^ty canals ; that thtj are fixed only at particular puis to 
the rocks, and have a kind of membrane sfwrad out under thett 
base (Lib. r. cap. 16.) He has accurately distinguished and 
described the porea'and fecal orifices, and was as wdl aaqu«mt< 
ed with their funcbons as Ellis or Lamarck. He says, ve ob- 
serve on the upper surface of the sponge minute pores («**{«) 
|dsoed close to each other, and almost imperceptible, and a few, 
about four or five, wide orifices (^mi(«), throu^ which the ani- 
mal is supposed to take in nouri^meflt.'"— TMd- 

The organs wbidi we know to cause the currents in other 
Boof^ytes, and in infusoria, are very small, short, almost im. 
perceptible processes, termed ciliK, disposed around the mouth, 
or on the tentacula. They are kept in a state of very rapid 
vibr^ion during the expukUd state <rf the animals, for ^e pur- 
poses of nourishment, respiration, or pt^reasive motion. The 
highest orders of aquatic animals [Hxxluce curreots in the water, 
by the contraction and relmcaticHi of various muscular parts of 
tbrar bodies ; and the most perfect inhabitants of the dry land 
produce sinular currents in the air to oxidate their blood. We 
•le not yet acquainted with any zoophyte capable of producing 
these currents, by amtractiBg and dilating its axis ; and I have 
■beady shewn, that the currents of the spon^ are not pu^ 
Aaced by any ocmtraction or dilatation of the mass of its body, 
or of the pores, conob, or orifices. No naturalist has eva- d^ 
eovsred polypi in the sponge ; and, as I have used every eSort 
in vain to detect them with a microso^, magnifying nearly a 
hundred times, it is very probaUe that no such oif;ans exist. 
If they be present and indistinguishable by such aid, th^ BHist 
be at least a hundred times finer than a filamoit of silk, and the 
raUte of the tentacula of such polypi would bear no propcMrticnt 
to the velocity and volume <^ the currents abeady described. 1 
have stated alMve, that the currents can be distinguished by the 
Maked eye passing into the opm pores of the .S*. pamceay and 
tfiey are readUy seen through the BH<»oscope pasang into dte 
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|iQrefi iu noBt of the other Bpede*. I was ther^cxe Ud to «iw> 
fiect thitf the currents are not caused by poiypi oa the bmc&ccv 
but by cilue, or aoine similar appenituB, |daced around the t»- 
tranoe of the ptwes, or on the margjoB <^ the gelatiDous net- 
woriis, or on the whde surfaoe o( the intern^ canali, I fint 
l^aced a thin lay^ from the surface <^ the S. papiO^rit, in • 
watcb-glaffii with sea vat^ undtt the microect^, and, oa lot^ 
jog through its pores, I perceived the floating particles driven 
iritii impetuosity through these {^>enuigs, they floated wit^ a 
gentle motion to the margin f^ the pores, rushed throng wiA 
a greatly increased Telocity, (dteo strijung on the gdatinous net- 
works, and again relented their course when Uiey had passed 
ithrou^ the openings. ThemotionBwereexactly sucbaswewould 
expect to be produced by cilite, diq>osed round the inside a£ 
the pores ; but the most intense observatkxi, with hig^ magni^ 
fying powos, did not render dlise visible on this or any oUier 
■pedes which I examined. I now took deeper sectitms from 
the substance of a great variety of living spongeg, after reioo- 
Ting their surface, and oa examining th«n in the same manner* 
und^ a powerful naicroscope, I found that, wbereTer a porticm 
(^ an intaiud canal presented itself, there tftm a distinct and 
rt^iid current throng^ it, but the moving organs were as liule 
distinguishable on these, as on the margins or net^-works at the 
pores. On looking with the microMx^ through the pores of a 
detached portion of the S. ampreata, (fig. 9&. d,) I have sonib- 
times (Swerved a confused motion among the granular bodiea 
lining their sides, and haTe even seen these mixiadeJike bodiea 
in gipups staggering to and fro, whai they had fallen sepante 
to the bottom <^ the watch glass. But, altbou^ ev^ known 
aatit^ woidd lead as to believe that tiieae mottons and tbe- 
eurrents are produced by ciliie, I have never been aUe, by any 
artifice, or by the hi^ert magnifying powers, to bring than 
distinctly into view in any species of sponge. 

What relates to the fonnatiiHi, expulaon, and develofonent 
of the ova, I shall exemplify (^efly by what I have observed 
during three successive winters in the S. panicea, adding at tbr 
same time such peeuliariUes as I have remarked in other spe. 
cies. By dividing this menu»r into parts, and thus protnuting 
its puUkation, I have been »al[^ to vary aad repeat my cko 
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periments ; to observe the animal at all seasons of the year ; antl 
to confimi my observationB, by various continental authorities 
which were unknown to me when my experiments were first 
read befta^ the Wernerian Society. During the months of Oc- 
tober and November, we observe a remarkable change taking 
place in the internal texture of the S. panicea, the parts whic^ 
in summer were transparent, and nearly colouriess, have now be- 
come every where studded with opaque yellow spots visible to 
the naked eye, and without any definite form, aize^ or distribu- 
tion, excepting that they are most abundant in the deeper parts 
of the sponge, and are seldom observable at the surface. The 
parenchymatous matter seems likewise to be more abundant 
throughout the whole body. By examining thin sections with 
the microscope at this period, we find that the bright yellow 
spots consist of groups of very minute irregular-shaped gelati- 
nous granules] which lie imbedded in the parenchymatous matter, 
and are contained in certain recesses formed between the parie^ 
tes of the internal canals, (fig. 26, b.) These yellow granules 
are the rudiments of the ova, and when they are first perceptible 
by the aid of the microscope, they conast only of a small round 
compact group ]of the same monade-bke bodies which compose 
the parenchymatous matter ; they have no cell or capsule, and ap- 
pear to enlarge by the moe juxtaposititm of the monade-like 
bodies around them. As they enlarge in size they become ovd 
shaped, and at length in th^r mature state they acquire a regu- 
Iw ovate form. In about two months afler their first appear- 
ance, the ova are nearly a fifth of a line in length, and half as 
much in breadth, and the greater number of them have acquir- 
ed the same ovate form and bright yellow colour. Thdr form 
is now quite distinguishable by the naked eye,'both when floating 
detached in water, (above fig. S6,), and when lying in groups in 
the substMice of the animal, (fig. 21. J", /.). Before they have 
attained this perfect ovate form, they are not washed out from 
broken sponge, by violently shaking it in water, but now they 
readily fall out from broken portions, without any agitation, and 
we generally find a great number of them floating in the water 
in which specimensofthis sponge have been placed in the months 
of December, January, Februaiy, and March. If we watch 
the fecal orifices with some attention during any of these months 
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we observe maay of the ova pass out spontaneously al<Hig with the 
currents and feculent matter, (fig. SI. e.), and when they have 
been discharged by the fecal orifices, or have fallen out from bro- 
ken portions of the sponge, they do not sink to the bottom of 
the water by their own gravity, like every other substance ana- 
posing the body of the animal, but conUnue floating and drifted 
about by the currents. The most remarkable appearance exhibit- 
ed by these ova, is their continuing to swim about by their own 
spontaneous molions, for two or three days after their detach, 
ment from the par^it, when they are placed separately in ves- 
sels of sea water, at perfect rest- During their progressive mo- 
dons, they always carry tbeir rounded broad extremity forward, 
and when we examine them . under a powerful microscope, we 
percave that these motions are produced by the rapid vibraUon 
of dlue, which completely cover the anterior two-thirds of their 
surface, (fig. ^ a. to e.). I have not perceived any cilice on 
the tapering posterior third of their body (fig. 28. c. to b), which 
has a whiter and more pellucid appearance even to the naked 
eye, than the ciliated anterior part. By examining the sponge 
carefully with the microscope, we are surprised to find that many 
of the mature ova are now han^ng by their tapenng extremity 
from the panetes of the internal canals, (fig. S6. d, and fig. 21. ^.), 
^ther by having advanced themselves into the canals, or by 
(fKning new passages tar themnelves, by the motions of their 
dCffi. While in this fixed »tuation their cili% are always in a 
state of very rapid vibration, which has a tendency to tear them 
&om the sides of the canals, and when their connection is once 
destroyed, they are driven headlong by the curr^ts through the 
fecal orifices (fig. 21.) The nngular motions and structure of 
the detached ova, ore best observed by placing a few of them 
together in a small drop of sea water, on a plate of glass under a 
powerful micrascope. They have ail the same size, the same re> 
gular ovate form (fig. ^), and the same bri^t yellow colour by 
reflected light ; but by transmitted light tbey have an amber co- 
lour, appear much less translucent in the central parts than to- 
wards the odes, and have a rough granulated surface. Th^ 
(nlise are- longest, and exhibit the most distinct motions, on the 
anterior part (fig. 28. a.), and become gradually shorter and 
dcTOBBR — DECBMBEB 1826.. 1 
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more imperceptible as we approach the tapering extronity, (6g. 
is. c, b.), which has a granulated traaalucent appearance, but 
exhilMU no ciKte. The part of the surface on which xhe dUie 
immediately reet ix more irandpareat than the other parts, and 
Appears like a thin gelatinoiia covtrmg spread over the Other 
darker parts within. The ciri« are Very minute transparent fila- 
mflits, broadest at their base, and tapering to invisible ptnnts a* 
tfa«r free extremities ; they hare tio p^rcep^Je aider of succe»- 
sion in th^r motions, nor are th^y synchronous, but tJiey strike 
the water by constantly and rapidly extending and infleotang 
di^nselvea; and the resultof these- motioOd is, that the ova either 
in^ tlie water backwards from their antetior towards their taper- 
ing «nd, or they advance tSirough the fluid, carrying tb^ broad 
(nliated extremity forward. We sUnetimes obenrve tbem stand- 
ing erect on their tapering extremity, and revolving quickly 
round th«F long axis. This is particularly remarked, after they 
have been swimming about for a day or two, and are about to fix 
themselves on the surface of the glass. When viewed from a- 
bove in this erect pontion, they appear perfectly circular, (fig. 27.) 
with a translucent margin, and a complete drcular zone of moving 
dlide, (fig. 37- 6.) ; and when they have continued to move their 
aiiaa for stMne time in this erect portion in a w&tch-glasa, they 
ilear away idl loose particles of matter from beneath their base, 
aitd accumulate a perceptive zone of loose sediment (fig. S7- c.) 
at a little distance ^m their circumference (fig.!S7. b.). Thein- 
cessant slowgliding motions of these ova to and fro through the wa- 
tier,-arenotlikethosenf animalcules. Theyappeartohaveno defi* 
wte direct, and are not performed by starts, like the 2ig'-zag mo- 
tions of animalcules m search of prey ; yet the ova appear to have 
a consciousness of impres^ons made on them. When they strike 
a^nst eaith other, or agunst ai^ ot^ect in their course, they re- 
taitl alittle the motions c^ thar cilise, ghde for a few seconds round 
thetApot, and then renew the action of then dlis, and ^vceed 
in their smooth gliding course. They frequently collect in large 
quantities at the surface of the water round the margin of the 
vessel, in whi<^ the brokoi sponge is laid ; and I have observed 
them pwUctilarly accumulate on that pan of the glass jars 
wlttch was shaded most frran the light, by the body of the pa- 
rent About a thousand ova ue coataiiMd in evwy coUc inch 

Doiizccb, Google 



and Function* of the Sponge. 181 

of die S. pankea, and a Bpedmen of moderate nze may be com- 
puted to c^Khargc at least t«i thousand o9f erefy BeuoD. The 
Bmaller apedes are much more prolific. On cutting an ovum 
tnuMTOedy through the middle, the cilue on its anterim half coo- 
tinued in motioD for tweaty-fouF hours. On tearing an ovum to 
pieces with two needles oa a. plate of glass, we perceive, by the 
aid of the microscope, about twenty rudimentary spicula occupy- 
ing its-coitral opaque part, and having the same form with those 
of ^ parent. The ovum does not dmw any power of changing 
its fenn, during its mostaetiveBtale, which the ova of some high- 
et zoof^ytes distiDctly exhiUt. During the months above men- 
tjimed, every ^edmen of the panieea is found crowded with ova ; 
smne pi^esenting them in a more advanced state than others, and 
the same ^cimen presents them in every stage of maturity. 

Id about two or three days afiier the ova of the iS*. panieea 
have separated firom the iudy of the parent, we observe them 
beghining to fix themselves on the sides aad bottom of the ves- 
sel, and some of them are found ^read out like a thin circular 
m«nbrane on the surface of the water. Those which have fixed 
on the sides of the vessel, have a more regular circular outline 
than those on the surface of the water, which lytve often a torn 
appearance, with htJes of different sizes through them ; but in 
■11 diose which have thus fixed and spread out like a thin trans- 
parent film, we can very distinctly perceive, with a fao^e lens, nu- 
merous sfncula, disposed without any apparent order throughout 
their central parts. On immerEnng several watch-glasses in a ba- 
no of sea-water, ccmtuniag many speoimens of the S. panieea in 
die act of discharging their ova, I found, after a few days, that 
most of the ova had fixed on the outside of the watch-glasses, so 
as to have that pores and orifices, when fully grown, vertically 
downwards, and almost none were in the concavities of the watch- 
basses, where I wished to collect them. It is easy, however, to 
cause diem to fix and grow in the concavitjes of watch-glasses, 
by pladng them there near the natural time of their fixing, when 
the ova exhilnt inuch less inclination to swim about ; and the 
pn^ress of their development is most conveniently watched when 
they are caused to grow in that Mtuation. When we examine 
the ova through the microscope, while in the act of fixing on Uie 
BUtftne of the gUss, we find that they are always so placed, 
i8 
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that some part of their white traosluceDt base (fi^. 2^ c, b.), is 
in contact with the^lass ; and this part has not only the power 
of adhering firmly to the surface, but that of spreading itaelf 
outwards, so as to extend the whole OTum into a tiiin truiqiarait 
convex ocular film. Duiing the expanding of the - base, the 
ciliK are still obso^ed in rapid motion on the Upper part, and 
propelting particles of matter to a distance. ^The^ soon, however, 
become languid, and, in die course of a few hours, they ceaae to 
move, first at a particular part, and th«i gradually round the 
whole circumference. When first oomfdetely expanded, the 
whole ovum appears to consist of granular monade-like bodies, 
with a few spcula interspersed through the central parts, (fig. 
89. part within d). But within the space of twenty-four hours, 
a beautiful transparent, c(^urlfss, and perfectly honH^;eDeoufi 
mar^n, has spread out round the wbc^e ovum (fig. S9- b.), 
which continues to surround it duiing its future growth. And 
although all visible dlise have ceased to move, we still perceive 
a cleared space aroiwd the oviun, and a halo of accumulated se- 
diment, (fig. 39- c), at a little distance from tbe margin. The 
spicula, which at first were small, confined to the c^itral part, 
and not exceeding twenty in number, now become much mtxc 
numerous and larger, and scHse of them even make th^r ^ipear- 
ance in the thin homogeneous mai^n (fig. SQ. b.). The s{Hcula 
make th^r appearance com|detely formed, and do not seem after- 
wards to increase their dimendons. I have never observed a 
g[nculum in the act of making its appearance, but have thought 
that. I perc^ved a lineal arrangranent of the monade-like bodies 
in the interior of the ovum, where the spiculum ailerwards start- 
ed into being. When two ova, in the course of th«r s[»«ading 
on the surface of a watch-glass, come into contact with ea^ 
other, their clear homogeneous maz^ns unite without the least in- 
terruption, they thicken and produce spicula : in a few days we 
can detect no line of distinction between them, and they continue 
to grow as one ovum. Cavolini long since (^)served, that, when 
two adult specimens of the S. miens. Fall, growing on the side 
of an earthen vessel, came into contact with each other, they 
grewtogether and formed an inseparable union, (Abhuid. p. 1S6.) 
In a few weeks after an ovum has fixed, the s^cula assume the 
appearance of fasciculi ; at particular places towards the centre 
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they present circular arrangements, and distinct openings are at 
length perceptible, by die aid i^ a tnicroBcope at these indoaed 
places. The ova spread and enlarge in every diredion, they be- 
come mofe compact in textm?e, man opaque and ooavax ; and, 
before they exceed a line in diameter, they present through the 
microscope a mari^ resemblance to the parent sponge. 

The ova make th«r appearance at very different seasons, in 
difierent species of sponge, and Ibe snne species very probably, 
varies its time of generating, aooor^g to its latitude. Ohvi, 
Vio, and Schweigger, cAiaayed these yellow ovate bodi^ only in 
autumn in the tponges which they examined in the MetUterra- 
nesn, (Schweigger's Beob. auf R. R. p. 90). From the season 
erf* their appearance, Olivi oonsideTed these bodies as grains, 
while Vio and Sdiweigger considered tbem as ova, from th^r 
believing the spcnige to be an animal. The hitter authmv ob- 
served, that they were distributed, without any apparent order, 
through the gelatinous matter, and that they were of a somewhat 
difi^Dt colour from that matter, and more cminstraiL Scbweig- 
ger conudered them as beings]formed out of thatmatter, and capa- 
Ue of independent existence, — an t^Hniim which hapjHly accords 
with the experiments above detailed. In the S. papUiaris, S. 
erirtata, and >y. tomentom, on Leith rocks, the ova do not make 
their appeamnce till spring. They aie present in April, May, 
and June ; and they exhibit the same mode of distribution 
dirough the deeper parts of the animal, (fig. Sl.^^), .the same 
ovate form, granular or vericular texture, dliated anteritM* sur- 
ftce, mode of expulmon, and spontaneous motions, as in the S. 
pamcea. They have a darker yellow colour, aad a more length- 
ened posterior extremity, than those of the S. panicea, and we 
can scarcely detect the rudiments of afucula in them, at the time ' 
of their expul^on. It is somewhat remarkable, that, in the por- 
tions of ihese spedes, which we frequratly And of a deep sea- 
green colour, the ova have exactly the same yellow colour, 
as in specimens which present their more commtm yellow 
hue. I have repeatedly performed, during two succesrave sum- 
mers, the same experiments on these ova as those above 
detuled, and with the same results. From the manner in 
which.tbese ovate bodies are formed in tiie parenchymafous 
substance irf the sponge, and their changes after expuluon, 
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this ammal appeiu^ to present a new and angular mode of 
internal gantniparous generaticm. Sinte these germs, or so- 
named ova, are evolved within Ate body of the parent, and axe 
detached without injuring or affecting its general form, this may 
be considered as a more complicated, or moK perfect, kind of 
generation, than that by epontaneous dividon, exhibited byiuu- 
malcules, where the fonn of the parent's body suffers materially 
during the process, and half of its substance is rtinoved. As 
the ova of the sponge, however, are not fully formed individu- 
als at the time of their separation, but require to undergo a 
further change to bring them to the fixed and perfect state of 
the parent, this mode of generatioti is less perfect thtoi die true 
ext^nal gemmiparous generation of the hydra, where the new 
nidividual falls offfrom the body of the par^it in a state df pa- 
fect maturity. Many other xoophytes exhibit the same kind of 
int^Tial gemmipaioua generatioa by the detaciiment of iinper- 
fecUy formed portions of their soft substance ; their ova re- 
quire to undergo the same metamorphosis to bring them to the 
perfect state, and they exhitnt the s^ne singular sp<mtaneoUB 
motions during the intermediate state between the time <^ their 
forming a part of the parent's body, and that of their ex. 
istence as new individuals. Mr £Ilis observed similar spon- 
taneous motions in the ova of the CampanulaTia dicholoma,- Ca- 
volini in those of the Gm-gonia verrucosa and Casyt^tttfUia ea~ 
l^cvlant, and I have observed them in those of the Phitrntlana 
Jakaia (See Ed. New Phil. Joum. vol. i. p. ISfi). The power 
of spontaneous motion is not ^ven in vain to these minute por- 
tiong of gelatinous matter on which the propagation of the spe- 
cies depends. As the fecal orifices open into the general -cavi- 
ty in such cup-like sponges as the S. veniUabrum and S. patera, 
which sometimes appear to grow erect in the still recesses of the 
deepi'the spontaneous motions of die ova in these, and, in all 
erect tubular species, will aid th^r escspe, and prevent them 
fnHii destroying the parent, byaparantic growth intheintmor. 
The power of spontaneous motion will prev^it the ova of sudi 
species as the iS'.oc«&ito,i$.piwiicpa, S. pt^mata, aoA S. compres~ 
M, which hang vertically from the roofs of caves, trt«a sinking 
^yj tlieir gravity to the botbnn, i^ae they could not £ail to be 
crushed or buried among the moving sand, and will enaUe 
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than to 9eA apd to talcie (hat t^c^ poailitHi which seems ne. 
cessary to their future deTdf^uneat ; and, hy this locomotive 
power,' produced hy t^e vibratioiiB of the cilise, the ova are sus- 
pended for a longer period at the mercy of the waves, the tides, 
and the streams of the ocean, by which the species are gradual- 
ly g}H«ad over the globe. Thus the S. eommunis, S. lacinulo- 
m, S. taitatisfima, and other homy species, which seem to be 
confined to warm cliniates,.and abound in the Red Sea and the 
Indian ocean, appear to have been gradually wafted by the Gulf 
Stream from the shores of the east to corresponding latitudes 
of the new world. The S.Julva, S. fistularis and fine varieties 
of the S. officinalis^ Pall, arc among the liomy species which 
abound on the tropical shores of America, and their clastic ^W- 
ments form a beautiful transition to the cartilaginous threads 
which wind round the cells of Alcyonia, All the known calca- 
reous sponges are inhabitants of the British coasts ; the delicate 
and minute S. compreasa has been seen on the shores of Greenlmd, 
Shetland, Scotland and England, and I have found it along with 
the S. nivea abundant and extensively distributed over the West- 
em Islands. The ^S*. bolrj/oides, S- nivea, and S. compressa, are 
calcariouB species, inhalnting the Frith of Forth. An immen^ 
number of siiicious qjecies inhabit our northern latitudes; and, 
from their peculiar habits, their simple structure, and their te- 
nacity of life, they are probably the animals which exist nearest 
to the poles. The S- coalita, S. oculata, S. dicht^owut, S. pro- 
l^era, S- palmata, S. auierica, S. papillaris, S- panicea, S. cris- 
tata, S. tomentoaa, and S. dsterea, Gr., (fig. 3.) are found in the 
Frith of Forth. The iS*. papOlaris and S. tomentota I have 
found conunon on the coasts of Britain, Ireland, and the West- 
em Islands ; and I have observed the S. panicea roofing the ex- 
cavated basaltic cliffs of the island of Staffa. The S. sangumeOf 
Gr., (fig. 9.) a remarkable blood-red sessile species, I have found 
growing, like the ^S*. panicea, on the under surface of the sea- 
beaten rocks of Islay, Staffa, Zona, and, along with the S- ni- 
vea, at the entrance of the spar caves on the shores of Skye. 
The S. iomentosa is stud to occur on the shores of Eurc^, 
North America, Africa and India (Lamouroux, Hist, des Po- 
lyp, p. 30.) ; but I beheve it has not been authentically shewn 
that the same silidous species occur in the corresponding lati- 
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tudes of the two hemispheres ; indeed the geographical cHstribu- 
tiaa of the Bpedes caonot be satisfactorily ascertained till their 
characters are better described and defined. This animal, how- 
ever, eeems oninently calculated for an extensile distribution, 
&om the remarkable simplicity of its structure, and the few 
dements required for its subsistence. Its inertne^ its soft ge- 
latinous structure, its want , of organs for seizing prey, the 
incessant currents through its body, and the growth <^ its 
ova, when nouii^ed only with sea-water, shew that it sub- 
tdsts either on the elements of that iluid, or on the minute 
particles of organic matter suspended in it. Its canals pre- 
sent the first rudiments of an internal stomach ; by these sim- 
ple oi^^s it extracts a mass of gelatinous matter iirom the wa- 
ters of the ocean, and orgaoises it for the digestive organs of ani. 
nuds hi^er in the scale. Its interior aflords a domicil and a 
magazine of food for myriads of minute marine animals. It ex- 
tracts silicious matter from the ocean, and preciptates it in re- 
gular and beautiful crystalline forms. It predpitates, in the 
form of an insoluUe carbonate, the calcareous matter continually 
poured by riv»s into the bed of the ocean in a soluble state ; it 
thus asasts in purifying the vast abyss of a corrosive ingredient, 
and prepares it for the maintenance of the various tribes of ver- 
tebral inhalntants that people its boundless expanse. And it 
has probaUy aided in the formation of alicious and calcareous 
rocks. 

' I have now given a brief outline of the natural history of the 
Sponge as a genus, and stated the laws which regulate its estemal 
form, in BO far as I have been able to observe the living characters 
and habitscf the species in the Frithof Forth. I have endeavoured 
to trace to their sources the discoveries which have been succes- 
nvely made in its structure and economy, and have shewn, that 
the true nature of this singular being, and the uses of all its 
parts, were as well known to the ancient Greeks as lo the natu- 
ralists of modem Eur<^,— ^at the descriptirai of it given by 
Aristotle is more correct and complete than that of Lamarck. 
I have detailed a series of experiments to determine the uses of 
the pcH«s, canals and orifices i and have shewn, that the inces- 
sant currents through these passages, which are subservioit to 
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ihe nourishment, respiration, and reproduction of the animsl, 
are not produced by the alleged irritability of its axis, nor by 
the supposed systole and diastole of its apertures, but by cer~ 
ttdn minute organs disposed over the whcde surface of the inter- 
nal canals. I have described the most striking differences which 
I have observed in the chemical constitution and microscopical 
forms of the minute parts composing the skeleton of this ani- 
mal, in the three great tribes of homy, calcareous, and silicious 
species, and their beautiful arrangements to maintain the gene- 
ral ibrm of the zoophyte, and to support and defend its soft 
parts. I have stated the cbaracteristic properties and appear- 
ances of the connecting matter of the spicula, the parenchyma- 
tous, or general cellular substance of the body, the gelatinous 
net-works of the pores, and the granular bodies of the internal 
canals. I have examined the successive changes which the ova 
undergo from the time of their first appearance in the parenchy^ 
matous substance of the parent till their full development, and 
thar expulsion from the fecat orifices, the causes of the singular 
spontaneous motions they exhibit, from the time of their expul- 
sion till their metamorphoas into fixed inert zoophytes, and the 
progress of their growth in this fixed state, till they attain the 
p^fect f(Hin of tbe paraat. And, lastly, I have stated a few 
observattcms on thdr geographical distribution, and then- pur- 
poses in the economy of nature. The uses of the central cavi- 
ties in the homy fibres, and in the earthy spicula, and the diffe- 
rent forms of these elementary parts, in all the known species ; 
— ^the mode in which the animal imbibes nourishment through 
the parietes of the internal canals, and the chemical chaui^s, 
produced on the fluid by its transmission through these pas- ^ 
sages ; — the particular tribes of infusoria and more perfect ani- 
mals that infest tbe different species, and depend on them for 
subsistence, and the applications of tbe earthy spedes of this 
animal to useful purposes in the arts, are still unknown. No 
one has yet excited to action any part of the adult animal, and 
the moving organs of the carrents have never been seen. The 
mode of generadcHi of tins aiumal, and the structure of its soft 
parts, have yet been examined only in a very few species. The 
characters and the geological distribution of its organic remains 
have yet to be investigated, and probably not a tenth part c^ 
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the existing species have yet beoi brou^t to light from th^ 
recesses in the depths <^ the ocean. This animal still flfibrds 
many curious and interesdog subjects of ioquii^ to those who 
have leisure and opportunities o! examining the more perfect 
species of tropical seas ; and, though probably the simplest of 
ftoimal organisations, the investigatioa of its hving habits, its 
structure and vital phenomena, and the distinguishing charac- 
t^s of its innumerable polymorphous species, is peculiarly cal- 
culated to illuminate the most obscure part of zocdqgy, to exer- 
lase and ibvigorate our intellectual and physical powers, and to 
gratify the mind with the discovery of new scenes of infinite 
wisdom in the ecimomy of Nature. 

PLATE II. 

Fig. 1. Silidous, doable-pointed, curved spiculiun of the Spon- 
giOa fna&Uit. (See Edm. Phil. Joar. vol. siv. p. 279.) 
This and the following 19 figures are magnified 50 times. 

Fig. 2. Silicions, fusiform, curved spiculum of the Spongia pa- 
pUhru. (See Edin. New Pha Jonr. vol. i. p. 346). This 
Bpicnlom occorg in Spongia tomenloia, or urent, S. crUlala, 
and latge in S. coaliia. 

Fig. 3. Silicioiis, doable-pointed, curved, short spiculum of the 
Spongia cinerea. Or. (See zoolagical notices at the end of 
the present Xumber.) This Bpicolum occurs half as large in S. 
oculata, S. palmala, S. dtcioloma, S. pral^era, and S. tutneet- 
lata, Sowerby. 

Fig. 4 Silicions, single-pointed, straight spiculum of the Spon- 
gia paiticea. (See Edin. Xew Phil. Jonr. vol. i. p. 347-) 
This spiculum occurs slightly curved in the S. paratilica, 
Mont. 

Fig. 5. SilidouB, long, waved filament, obtnse at both ends, of 
the Spongia ventHabnan (see Edin. New Phil. Jour. voL i. 
p. 3W.), occurs along with another silicions spiculum, similar 

to %. la 

Fig. 6. SiliciouB, sin^e-pcanted, curved, thick ^iculnm, with a 

round head on its obtnse end, of the Spongia patera. (See 

Edin. New Phil. Joor. vol. L p. 34&) 
Fig. 7> SilidooB, single-pointed, curved, slender spiculum, with 

a round head on its obtuse end, of the Ctiona celaia. (See 

Edin. New Phil. Jonr. voL i. p. 80.) 

L.,i,z<,.f, Google 
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F^. 8. Siyaona, singl^poiiitcd, Btiaight, moniltfonn ^culom of 

the Sp(mgia mmuie, Gi. (See Edin. New Phil. Jour, vol i. 

p. 348.) 
Fig. d. SUiciooB, eingle-pointed, curved, long spicaliun of the 

Spongia tanguinea, Gr. (See aoological notices at the end of 

the present Number.) 
Fig. 10. SiliciouB, curved, ahcot spiculum, obtuse at both ends, 

of the Spongia fntlicota. (See Edin. New Phil. Jour. vol. i. 

p. 350.) For the S. hispida the same form oocors, but more 

than double this length. 
Fig. 11. Calcareous triradiette spiculum of the Spoitgiacoinpre'Ai. 

(See Edin. New Phil. Jour. vol. i. p. 16ft) 
B^. 13. Calcareoiu, clavate, carved spiculum of the 5. amtpretta. 

(Ibid.) 
Fig. 13. Calcareous, straight, very minute spicula of the S. 

compretsa. (Ibid.) 
Pig. 14. Calcareons, triradiate, large spicolom oi the Spongia 

mvea. (Ibid. p. 168.) 
Fig. 15. Calcareons, quadriradiate, minute spiculum of the S. 

nioea. (Ibid.) 
Fig, 1ft Calcareous minute fragments of triradiate spicula of the 

S. nivea. (Ibid.) 
Fig. 17- Calcareous triradiate slender spiculum of the Spongia 

conmata. (Ibid. p. 170.) 
Fig. 18. Calcareous, single-pointed, slightly curved long spiculom 

of the S, coronaia. (Ibid.) 
Fig. 19. Homy tubular thick fibres of the Spoagia Jtstularit. 

(See Edin. Phil. Jour. vol. xiv. p. 339.) a. Amber-coloured 

hc«my translucent parietes. h. Dark opaque granular matter 

filling the central cavity. 
Fig. 20. Homy tubular thin fibres of the Spongia communis. 

(Ibid.) a. Amber-coloured transparent parietes. b. Empty 

central cavity. 
Fig. 21. Living Spongia pt^tillarit under water, shewing its 

mode of gsneration, &c. (See Edin. New Phil. Jour. vol. ii. 

p. 133.) a, a. Minute pores through which the currents mter. 

b. Commencement of the intnnal canals, c, Uniting of the 

internal canals to form a fecal orifice, d, A fecal orifice dia" 

charging a current of water with feculent matter, e, A fecal 

orifice discharging two ova and feculent matter with the cur- 
rent /,f. Groups of mature ova. g. Ovum passing into a 

canal. A, Gelatinous base connecting this animal to the rocks. 
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■ I^g. 33. Living Spongia oculala, shewii^ its cwTents, mode of 
generation, &c a, a, Minate pofcs transmitting water oblique 
ly into the ctmals. b, h. Fecal mifiees discharging corrents, 
feculent matter, and ova. c. Strong fitoons part of tlie animal 
by which it hangs froai rocks. 
F^. 23. Living Spongia compressa, with a part of its eide 
laid open, to shew the terminations of its canals in the interior 
of its general cavity, a. Expanded base by which it hangs 
from rocks. Aid, &c. b, Compressed terminal opening of its 
general cavity, by whidi the currents, ova, and feculent matter, 
finally escape, c, Minute pwes by which the water passes 
obliquely through its parietes. d, A part laid open, to shew 
the fecal orifices terminating in the geoeral cavity Of the ani- 

Fig. 34. A pore of the Spongia panicea h^hly magnified, to shew 
(a) its bounding fasdculi, and (i) a defending fesciculus spread 
over a gelatinous network. 

Fig. 35. A pore of the Spongia papiUarit highly magnified, to 
shew (a) its bounding Aisciculi, (b) the part where the bound- 
ing fesciculi cross each other to form recesses for the ova, and 
to which the connecting matter of the spicula was supposed to 
be confined, and (c) the most usual appearance of the gelati- 
nous network of the pores in this spedes. 

Fig. 26. A transverse section of an internal canal of the Spongia 
papillarit. a. Its bounding fasciculi, covered with the very 
minute monade-like bodies composing the parenchymatous 
matter, b. Groups of imperfectly formed ova lying in recesses 
of the parenchymatous matter, c. Simplest torai of the gela- 
tinous network found within the canals, d, Ova hanging by 
their tapering extremity to the side of the internal canal, and 
producing currents by the motions of the tnlin covering th^ 
free sur&ce. 

Fig. 27- Highly magnified ovum of the Spongia panicea, viewed 
from above, when about to fix. a. Central opaque part occu- 
pied by spicula, and covered with ciliie. b. Zone of vibrating 
dliie distinctly seen round the ma^in. c, Zone of accumu- 
lated sediment, produced by the ciUn constantly dearing the 
space next the ovnm. 

Fig. 28. Highly magnified ovum of the Spongia panicea, viewed 
laterally, to shew its entire ovate form, a. Cilice, longest on 
the vertex of the ovum, and resting on a more translucent part 
of the ovum, b. White pelludd base by which the ovnm fizea 

.oogic 
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and expwida- c. The port where tbe white base omineiicesj 
and where the ciliK aeem to tenninate. 
Fig. 2d. Appearance of the young S^onpa pamcea, after tbe 
ovum has fixed and spread for fourteen days on a watcb-glaaa. 
a. Central opaque part to which the spicule were at first con- 
fined, b, Transparent homi^neoas margin by which the 
young sponge spreads, and which likewise produces spicuhu 
c. Halo of accumulated sediment frequently seen round the 
margin, at a little distance fraai the young sptmge, and inclos- 
ing a cleared space, as in Fig. 37- fit 1^ part where the mo- 
nsde-like parenchymatous matter teiminatee, and wlme tlw 
coloorlesa lunnogeneoas matter CMnmences. 



Enumeration of the Inttrwnentt rapunte for MeUoroloffiad 
Observathm ; with Remarks on t/ie mode qfcotubictifig sveh 
ObseroatioTU. By Professor Leslie. 

JCjVERY mcteorolo^cal observatory, if it shall register witti 
accuracy, and in a complete and satisfactory manner, the various 
atmospheric phenomena, ought to he provided with the follow- 
ing instruments. 

1. The barometer, which measures the pressure of the atmo- 
sphere ; 9,. The thermometer, which indicates its degree of heat ; 
3. The hygrometer, which marks its relative dryness ; 4. The 
eUmometer, which measures the quantity that evapwates in a 
given time from the surface of the earth • ; 6. The photometer, 
which indicates the inten^ty of the light transmitted from the 
sun, or reflected from the sky ; 6, The athrtoscope, which de- 
tects the cold showered down from the chili regions of the high- 
er atmosphere ; 7- The a/anomeler, which designates the grada- 
tion of blue tints in the sky ; 8. The anemometer, which mea-. 
sures the force and velocity of the wind ; 9. The ombrometer or, 
ram^augv, which marks the daily fall of run, w baill, (v sdow ; 
10. Tbe £&rtrofn«ter, which indicates the electrical state of the air ; 



■ In a dose room or sheltered in external air, tbe atmometer might supply 
the place of an hygrometer ; and compared with another one freely exposed, 
it might serve aa a Bubstitute for the aj 
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and, 11. The drosometer, which measures the quantitY a! dew. 
These vaiious iDstruments are not, bowerer, all <tf equal impor- 
tance. The barometer, the themiometer, and the hygrometer, 
may be conudered as quite indispensable. Next to them, de- 
serves to be ranked the photometer and tetbrioscope, which dis- 
close the more recondite condition of the atmosphere. The 
atmometer, the ombrometer, and the anemometer, are of great 
consequence, from the practical results which the; furnish. I 
would strongly recommend, as a most useful auxiliary in meteo- 
rtdogical observations, Rutherford's maximum and minimum 
tbermometer. In many cases, likewise, it would be ctHiveuent 
for' the scientific traveller to be pronded with a tbermometn 
bearing large diviuons, and lodged at the bottom of a walking- 
suck, protected by a coating of down inclosed within a ham 
tube. This instrument is pecidiarly adapted for exfJicsiog the 
temperature o£ the ground and of springs*. 

But the value of any metetmilogical register must depend <m 
the accuracy with which it is kept. The obaervi^cHis should 
be made in a place rather elevated, Weltered from the direct ac- 
ti<Mi of the sun, but exposed freely on all sides to the aspect of 
the sky ; and they should be repeated Gather at equal intervals, 
during day and night, or at least at those hours which repres^t 
most nearly the mean state of the atmosphere. Theee requisites 
are seldom attained, and very few registers of the weather, accord- 
ingly, are entitled to much coufidence. 

It cannot be expected, that re^sters of the weather will pos- 
sess much value, so long as they are kept merely as objects (^ 
curiosity. Like astronomical observations, as now cmducted, 
they should no longer be left to the chance of individual pur- 

* It would be particukrlj desinble, if tnvellen over land were proridcd 
with ligbt tMnmteten and itaffi4b«niiomet«n. A verj port«b)e baronietw, 
ntffidattly sccutste ibrgencnl puiposea, nig^t be coiutnicted wlUi Kcwnicd 
bibe, or tiro portiMU of unequsl dUmeten conjiriiied. But the it>£thanno. 
meter miglit often mpplj tbe want of a bUDmeter, by discoveiiiig tlie meui 
temperature at moderate depths under the nirbce. Hence the relative alti- 
tudes of different plscea above the level of tbe sea could be eatimated with 
tolerable predrion. Had the various travellers who have vidted the Interior 
of Africa made observations of that kind, the quetrtion respecting the course of 
Uie ^\get would have been decided long before now ; at lewt we should hav« 
known, whether the great lakes were, like tbe Caspian, below the rai&ce at 



:!,a,l,zc.bvG00gIe 



reqm^Ujfyr Meteonbgietd Obiervaiumt, ^e. 148 
suit. They would require to be unranittin^y prosecuted, in 
aU variety of dtuatSons, aod at the public expence. Pnqiet 
sets of meteorolo^cal instninieBts ^ouM be placed, not only 
in the r^uIaiF obseiratorieB, but sent to the diferent fbrts and 
l^l^-houses, both at home and at our [Hincipal foreign stationH. 
They mig^it also be distributed among the diips empl<^ed ia 
discovery, or engaged on distant voyagee. The cost d provid- 
ing those instrumraits would be comparatively trifling ; aod the 
charge incuned, by conducting rasters <m a regular and di- 
gesled i^an, mi^t fduink almost to nothing in the scale of na- 
-tiiAd expenditure *. 

The state <^ the barometer alone is now kept with tolerable 
accuracy, because that instrument, bong little influenced by 
adv«ititious circumstances, marks nearly the same impressionfl 
over a wide extent of sur&ce. The tb^rocnneter, again, is seU 
dom observed at the prop^ hours, or in situations sufficiently 
detached from buildtngs and soM walls. 

It is cnatomary, for the sake of convenience, to note the 
thernKHueter in the morning, at the height of the day, and 
agam in the evening. But these three observations must evi. 
dently give results below the medium temperature of tJie whole 

* Govcmnent prorided mir Sicartrj diipB, aent to the Arctic wu, with 
meteorological iiutnunenta; but these, owing either to the Ignorance or ore- 

lessness of the makers, were, in some inetances, discovered to be very Ineffi- 
cient. Thus the thermameters were found to differ from one another ten de- 
gKm, and the Six's thmnometa^ u«ed ibr ascertaining the temperature of 
the sea at difierent depths, were not tnutworthj. In iutuie experiments 
with Six's thermometer, we would recommend correction to be made for the 
effect of the compression of the water against the bulb, as had been carefully 
done in Lord Mulgrave's vojage to those regions. Captun Parry carried out. 
Id bis second expedition, two sets of hygrometers, photometers, and tethito- 
Kupts I liut theae initTunents, It seems, were entrusted to the charge of the 
aUxoDomer, who either liroke or neglected them. Yet a coimected serlei of 
observations, performed witli such instruments in the Polar lU^ons, would 
have iiimished most important data for extending meteorological edence. 

In a late philosophical voyage, directed to the Equator, some loose at- 
tonpts have been made to estimate the radiation from the sky. But what- 
ever may tte said of the theory of the Klhrioscope, its great delicacy is 
beyond dispute ; and for an observer to overlook or disr^ard such an imtru- 
ment, seems about as reasonable as if a navigator should prefer the old croas- 
staff to the sextant or the repeating circle. 
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twenty-four hours, since the accumulated wannth is counted 
only mce, while the ireshness, partaking of tiie night, is re- 
pealled twice. It would come nearer the truth to assume the 
middle point between the maximum and minimum, though even 
this cannot be deemed absolutdy correct, because the heat 
ndther mounts nor declines in an uniform progression. The 
hottest time of the day is generally about two o'clock in the after- 
no<m, and the coldest just before sunrise. The hour of extreme 
descent is consequently, in most latitudes, very vanable ; and it 
would be difficult to fix the times suited for observing, unless they 
were more multiplied. But even fewer observations could scnne- 
ttnies be made to serve the purpose. In this climate, the daily 
average heat may be reckoned from that of a^t o'clock of the 
morning ; and the month of October is found to have nearly the 
mean temperature of the whole year. 

The observatiimB usually made with the hygroscopes trf" 
Deluc or Saussure, cannot be regarded as affording any definite 
indication of the dryness of the atmosphere. It would e^en- 
, tially contribute to the advancement of meteorological science, 
if the hygrometer, which I have described, were introduced 
into goieral practice. This adoption cannot be very distant *. 

Some of the monks, in the religious houses dispersed over 
the Continent, might find agreeable and usrful occupation in 
recording the state of the atmosphere. Many of these establish- 
ments are seated in lofty and romantic situations ; and several 
of them, destined by their founders for the charitable accommo- 
dation of travellers, occupy the summits of the most elevated 
and inacces^ble mounttuns. Accurate registers kept in such 
towering spots would be peculiarly interesting. 

Metemulo^cal roisters might be regularly kept by the junior 
surgecms in all our medical depots which are scattered over vari- 
ous points of the globe. LightHouses, too, would, from their 
usual portion, be well fitted for observing the force and direction 
of the wind, and the swell and relapse of the tide. The elevation 
of the water could be most accurately noted by extending a 
leaden-pipe from the shore into the sea, aUd bending the nearer 

• We puipoee aoon to (pve the results of some interesting observations 
made Kith tbi^ Instrument in the West Indies, and b New South Wales. 
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md of it into a low cellar where a vertical glass siphon in at- 
tached to it. • . , , 

Our navigators who traverse the ocean in every latitude, be- 
sides keeping meteorological journals and taking soundings, 
might record the variation of the needle, and examine the inten- 
aiy of magnetic attraction. 

To promote the science of meteorology, it would be most ex- 
pedient that the various learned associations, planted in different 
parts of the globe, should institute inquiries into the state and 
internal motions of the higher strata of the atmosphere. As 
the ultimate results would prove advuitageous to the public, the 
several governments, both in Europe and in America, might be 
expected to defray the moderate expence of carrying this plan 
into: effect. Light small balloons could at times be launched 
towards the most elevated re^^ons, to detect, by th^r flight, the 
eiusience and direction of currents which now escape oUr obser- 
vation. Barometers, thermometers, hygrometers, and perhaps 
sethrioacopes, in compact forms, and which should register them- 
selves, might be sent up in the car. Observers, furnished with 
accurate and complete instruments, could likewise be dispatched 
occasionally to the intermediate haghu in large balloons. By 
classing the ^^ous meteorolo^cal journals, and comtnning 
those ulterior facts, some new hghts could not fail to be struck 
out, which would gradually reveal that nmple harmony, which 
assuredly pervades alt the apparent complication of this Univer- 
sal Frame. 

7^ (Jtief inslrumenia here menlioned, and of the beat and 
most accurate construction, may be purdtased of Mr John Cory, 
f^tician, Lcmdcm, and of Mr Adie m Edinburgh. 
Prices according to the style of mounting. 

Hygrometer (branched), £2 10 to £3 
Xfa. (portable), 3 to 3 6. 

Atmoraeter, - 1 10 to 2 

Photometer, (portable), 3 3 to 3 10 

Do. (brancbed), 3 5 to 3 15 

YEthrioscope, - 4 to 6 

JV. B. — Mr Cary manufactures the staif-thermometers, and Mr 
Adie, Rutherford's thermometers. 

OCTOBEB— 'DGCEMEER 18S6. K 
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Ikscripivm of ike Eruption of Long Lake and Mitd Lake, w 
Vermont, and of the desolation effecUd by ike rush of the wa- 
ters through Barton River, and the lojeer country, towards 
Lalee MempkremagOg, in ike summer of 1810, in a Letter 
to Prof. SiSiman *. By the Hev. S. Ebwabds Dwight. 
With a Plan of the Lakes. (Plate III.) 

My Dear Sib, Boston, JprUi. 1836. 

XLEFTBurlingtonon Monday, August 18. 1823, and proceeded 
on horseback, in company with Mr — , an alumnns of Bur- 
lington College, to Craftsbury, sixty miles; where we arrived at 
a p. M- on Tuesday. Through the kindness of my fellow tra- 
veller an inhabitant of Craftsbury, I was able to engage a se- 
lect and very i^;rceable party of five gentlemen to accompany 
me, on the succeeding day, to the bed of Long Lake, in the 
town of Glover, — the lake which was emptied of its waters in 
the summer of 1810. In the course of the afternoon, I had 
Irisure to examine the local atuation of Craftsbury. This vil- 
lage is built on a table-land, rising, abruptly in the centre of a 
deep valley, which surrounds it on all sides, and separates it, at 
a moderate distance, from hills generally of the same height with 
itself, but occaaonally aspiring to a greater elevation. This ta- 
We-land is about three miles in length, and one and a half in 
breadth. The valley surrounding it was once probably a lake, 
and the table-land a large ishind in its centre. At present it is 
idmost an island i one river winding more than half round it, in 
ite progress through the valley, and a second nearly completing 
that part of the drcuit which the first had left. Its ^tuation is- 
more than commonly beautiful and picturesque ; and, in con- 
section with other more solid advantages, bids fair to render it 
one of the most pleasant and flourishing vilhiges in the state. 
The population planted here is of a superior character ; and it 
gratified me to learn that the village reading-room, or otftmoMffi, 
was r^ularly furnished wth the most important reviews and 
magazines of England and the United States, as well as with 

■ From Sillimin's Ameriom Jonnwl of Science and Arts, June 1826. 

D,a,l,zc.bvG00gIe 



FJzi.rjumJ'M A^. 



n 




■urfitee o/'zen^iake.—B'mffhce ^fMttd £ajte.-c wUjoh'^mM. 
^eene comer. — E aledget* trill. — t snort mUI. 
rettil zibeltuZa-. 




._. I C003I. 



the 
thii 



bv Google 



Erf4plion fjfLaag Lake and Mud Lake, in VermotU. 14^ 
the gazettes t^ the latter. The village is well biult, aod every 
tbing indicated good order and general pro^ierity. 

Preciady al 4 a. ii. of Wednesday, I sat down with one of 
my companiiHis, to an excellent breakfaat, wliich was rendered 
more hearty from the reflection that we might fare worse before 
the day was over ; and at five we were all on our horses. We 
rode eastward, through a country chiefly forested, twelve or 
fifteen miles, to a scattered hamlet in the north part of Glover, 
called Keene-Comer, and settled by emigrants from Eeene, in 
New Hampshire. As we began to descend from the high 
grounds towards the hamlet, we first saw the valtey of Barton 
river ; originally resembling the valleys of other streamlets of a 
similar size, but, at the time of the efflux of the lake, excavated 
into a broad, deep diannel, with perpendicular banks ; in the 
bottom r£ which the stream had worked out for itself a some- 
what deeper bed. This river, which is here too small for a mjlU 
stream, issues from Mud Lake, four miles south from Keene- 
Comer; and, after running northward from this hamlet about 
seven miles to the village of Barton, turns somewhat to the 
north-west, flows about fifteen miles, and is discharged into 
Lake Memphremagog. I was most agreeably surprized, as I 
descended the hilts which overlook the valley of the river, to find 
the ravages made by the flood so distinctly visible, after the lapse 
of thirteen years. Our first view of the desolation presented a 
gvUey, or excavation in the earth, extending up and down the 
river as far as its course was viable, and varying in breadth 
from twenty to forty rods, and in depth from twenty to forty 
feet. This immense channel, except what had been previously 
worn away by the gradual attrition of the streamlet, had all 
been hdlowed out at once by the violence of the torrent. Its 
sides were predpices of earth or sand, every where indicating the 
avulwHi of the mass which had been adjac^it, and exhibiting in 
frequent succesnon, large rocks l^d bare, and often jutting out 
into the gulley ; and, near the top, the uncovered roots oi trees, 
which, having been parually undermined by the water, sUll nod< 
ded over the preci^nce. The bottom of thb channel, as £u- as 
we could see, was covered with' larger and snuller rocks and 
stones, and in some places with extensive depcmts of sand. The 
aght of this vast excavation only hastened our conceptions of 
Uie effects of the flood, and satisfied us that, in our vint to the 
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bed of the lake whose waters had occanoned it, we ^otild not 
be disappointed. 

Having engaged a dinner at a sorry substitute for an inn, we 
turned to the south, and ascended Barton River, about four 
miles. In order to see the ravages of the flood more perfect- 
ly, we left the usual path on the left bank of the guUey, and 
rode all the way in its bed, over ground r^iDlarly ascending, 
until we came upon the northern shore of Mud Lake. This 
lake was originally the source of Barton River, and lay directly 
ID the path along which the waters of Long Lake flowed, at the 
time of its evacuation. Here, of.necesaty, we left thegulley, 
and rode along the eastern shore of Mud Lake, until we had 
passed it ; . when, resuming our route in the bed of the guUey, 
we found the ground ascending very ra^ndly, unul we entered 
(he bed of the discharged lake. ' Having rode aboiit half its 
length, we tied our horses, and pursued our way on foot, throuj^ 
die middle of its bed to the soutbeni end. Here, ascending the 
bank to the ori^al water-level, we could survey the whole bed 
of the take, with its ^lores and surrounding scenery. - 

From my own personal observation, and from minute inquiries 
made of several individuals who were concerned in letting c^ 
the water, and of several gentlemen who were present at the le- 
gal investigation which it occa^oned, I possessed mysdf of the 
following facts. 

Long Lake, before it was drained, was a beautiful ^eet of 
water, about a mile and a half in length from north to south, 
and, where largest, three-fourths of a mile in breadth. Fac 
about five hundred yards from the southern extremity, the lake 
was very narrow ; and, to tbis distance, its w^er was shoal, ha- 
ving be«i nowhere more than ten or twelve feet deep. Here 
there is a sudden and steep descent in its bed, to the depth of 
100 feet. Here also the lake opened rajfldly to the breadth, of 
half il mile, and then more gradually to three-fourths of a mile. 
The d^h also increased, in the broadest part, to 150 feet, and 
did not dimimsb until within a. small distance of the northern 
extronity, where the lake was about half a mile wide. 

The eastern and western shores were bold, and rose imme- 
diately from the surface into hills of moderate height. These 
hills gradually subbed into plains, as they converged near the 
two ends of the lake, to form the northern and southern shores. 
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The Ifdce was supplied with water by a small rivulet, which still 
continues to flow in on its western wde. At the southern ex- 
tremitj, over ground scarcely descending, and through a chan- 
nel oC probably not more than a yard in width, the water of the 
lake flowed out in a dull streamlet toward the south-west, and 
between trees, shrubs, and rocks, worked out for itself a slug- 
gish passage. This was the ori^al outlet of the lake, and the 
remotest head-water of the river La Moelle, a tributary of Lake 
Champlain. The northern shore was generally low, rinng not 
more than five of a% feet above the surface of the lake, and 
consisted of a narrow belt of sand, succeeded by a bank ofli^t 
sandy earth. The country all around the lake, as well as alwig 
its outlet at the southern extremity, was one unbroken forest. 

The distance from the nOTthem end of Long Lake to the south- 
em end of Mud Li^e, was about 900 rods. There was no original 
communicatJon between them ; the waters of the former, as we 
have already seen, having been discharged towards the south, 
and those of the latter towards the north. The ground between 
the two was covered with a thick forest, and formed a very t&- 
pid declivity from Long Lake towards Mud Lake. The k>w 
bank of sandy earth which formed the northern boundary of 
Long Lake, continued of an uniform height for about five rods 
from the shore, where, becoming more firm and solid, it descend- 
ed so rajndly towards Mud Lake, that the perpendicular de- 
scent between the two, in the <UBtance of SOO rods, was at least 
SCO feet. 

The bottom of Long Lake, near the western ^ore, was rocky ; 
at the southern extremity, beneath the shoal water, it was a 
mound of sandy earth, and throughout the great body of the 
lake was either sand or mud. The mud was bkck, light and 
loose ; when wet, flowing like water, and when dry,;of a blue co. 
lour, »id light as a cork. Thedescent, at the northern shore, ntfi 
bold and rapid ; add on the bottom, near the shore, was spread out 
a calcareous petrifaction, or deposit, called by one of the woik- 
men a hard-pan, of Uie thickness generally of two of three inches, 
though occauonally of mx or eight. I saw numerous fragments 
of it ; and one, which I brought hwne, was an inch and a half 
thick, and had the solidity and hardness of limesti»ie. Its up- 
per surface was of a light yellowish-brown colour, and had the 
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nDoafliheBs t>f a stalactite ; While tbe lower iras rough and uo- 
erai, embodying pebbles, saod, weede, and other couse ntb- 
Btances, on whidi the calcareous depoat, at its fint conimence- 
ment, had settled. The fiacture, to use the sprightly language 
of my ptinapal informant, one of the individuats concerned in 
'" let^g off the water, metnbledftwiengretvel 

This hard-pan reached out from the shore into the lake, for a 
breadth of five or nx rods, resting on the bottom ; and was found 
akmg the whole northern extremity. Being rather feebly and 
doubtfully sustained by the mass of sand underneath, on which 
it'lay as on an inclined plane, it supported the superincumbent 
v«ter, and formed the only solid barrier which prohibited the 
contents of Long Lake from descending into Mud Lake. 

Mud Lake was originally thi-ee-fourths of a mile in length 
irom north to south, and half a mile in breadth. Its shores, 
both on the western and easterd ndes, soon rose into high 
grounds; between which, and over the bed of Mud L^e, the 
waters of Long I<ake, if let out northward, must necessarily 
pass. The bottom of Mud Lake was a mass of diick deep 
mud, tough and gritty, of a rusty dark blue, many f^ in thtck> 
ness ; and, when dry, becoming of a pale blue, and of a bard so- 
Ud texture. This lake was originally deep, though less so than 
the other. Barton River, its outlet, descended very rafndly 
through a rough uneven country, over a bed of sand and peb- 
bles, for about five miles, and then more gradually, and with a 
margin of meadow on each hand, for ux miles, to the village in 
Barton. All tJiis distance, with the exception of a few .cleared 
spots at Eeene-ComeTi and in Barton, the country was, in 
1810, a thick forest, on both «des of the stream, to its very 
banks. At Keene-Comer, four miles from Mud Lake, stood a 
grist-mill and a saw-mill, both owned by a Mr Wilson ; but the 
stream was so small that, in the dry season, the supply of water 
was insufficient for the mills. About seven miles lower down, it 
unites with a still larger stream from the right, the outlet <^ 
Belle Pond, a beautiful lake in Barton. Two miles further 
down was another griBt-mill, owned by a Mr Blodget ; and three 
miles lower, were the mills of a Mr Enos. 

The iosuffioent supply of water at Wilson's mills, was a se- 
hons inoooveineDoe to the inhabUants of Eeene-Conter, as well 
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«B to the proprietor hiniBelf. The cffloparaUve elevation of the 
water In the two lakes, and the nature of the ground between 
them, had long been known at the hamlet, and had irequently 
provided ditcuaaknu of the question, Wheffter U was not practi. 
toiie to 1st out a part ^ the voter of Long Lake into Mud Lake, 
and thus Jttmith on additionai supply to the mUh on Barton 
Siver f These diaoosuons always ended in an affirmative deci- 
voa ; and the disposition to test its correctness legulariy guning 
strength, as the ptadicalnli^ and importance of tbe measure 
were more and more developed, it was at length resolved, in 
■vut^-door convocation, that the thing should be done ; and the 
€th of June 1810, the day of the general election of New Hamp- 
shire, which, out of resp^t to theu* parent state, they had usuaU 
Jy observed as a ludiday, was selected for the purpose. 

On the monung of that day, about 100 individuals frtxn 
Glover, Barton, and several of the adjacent towns, assembled 
-at Keene-Comer, mth their shovels and spades, their hoes and 
axes, th^ crowbars and pick-axes, and tbdr camieene, and voted 
that ihey would man^ to I<ong Lake, and there have " a regu- 
lar Election ScrapeT * They arrived at the scene of actitHi 
About ten o''ciock ; and, having selected the spot which seemed 
most feamble, b^an to cut down the trees, and to dig a channel 
for the water across the belt of sandy earth which constituted tbe 
northon boundary of the Jake. At three o'clock, a trench five 
feet wide, five or sbc rods in length, and seven or eight feet deep, 
was ctmipleted. It bcf^ within a yard of the water, and reach- 
^ to the brow of tbe declivity, towards Mud Lake ; yet gra- 
dually descended in its line of direction ; so that, when the small 
remainmg mass of sand in the trench should be removed, they 
imght see the waters of the lake flow out without interruptifHi, 
to increase tbe mill-stream of the viUage. 

At i«igtb, the command bcang given that allhands should 
kave the trench, tbe mass c^ sand left in it, with a porticHi of 
that under the hard-pan, were removed ; and as large a {Mete of 
the hard-pan as their pick-axes would reach, was broken off. 
Tbe water issued at first through the chasm thus made, with a 
moderate d^iree of force ; but, to the great surprize of the wotk- 

* Settle, in this sense, is a collaquial Araericanism, and denizes aftaKe. 
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men, it did not run off into the trench. One fact, having an 
important bearing on the ultimate success of their enterprize, 
bad escaped their t^servation. The sand under the hard-pan 
was a spedes of quicksand ; and the issuing stream, instead of 
flowing obliquely towards the declivity, began to ank perpendi- 
cularly beneath the hard-pan, and to work down a portion of the 
(juickBand, so that it disappeared with the water. In a few mo- 
ments a large amount of the aand under the hard-pan was washed: 
from beneath it ; and the portion of ihe hard-pan, thus under-: 
mined, bang unable to sustain the immense pressure, gave way. 
This occasioned a violent rushing of water to the deeper outlet 
thus formed; which, in its turn, anking under the hard-pan, 
and waging down a still larger portion of the aand on which it 
rested, occasioned a still broader and deeper fracture of the 
hard-pan, and prepared the way for a still more violent gushuig 
of the water, and a still wider and deeper gulf in the sands be- 
neath, until all traces of the original treiicb had vanished. This 
process was repeated a considerable number of times, every frac- 
ture of the hard-pan hang more extenuve than the preceding ; 
imtil, by the undermining force of the water, a deep gulf was 
worn where the trench had been, several rods in width, and de- 
scending immediately and rapidly towards Mud Xioke. 

Just as the efflux of the water commenced, four or five of the" 
workmen pushed out inlo the lake upon a raft ; intending to 
cross its northern end, and on thar way to sound an hurrah be- 
coming the occanon ; but, the alarm having been given, they put 
to shore, and had barely left the ground on which they landed, 
when it disappeared. One of the others, having remained too 
long at work in the trench, was struck by the torrent ; and the 
ground being washed from beneath him, he would have been, 
carried away, had he not been caught by the hair of his head. 
Another, waiting too Jcmg to witness the violmce of the water, 
was forced pardy under the earth ; and it was owing probal^y to 
the momentary reustance presented by the roots of a large tree, 
against which he was driven, that he, and those who came to hie 
aEsistance, were saved. These accidents induced the workmen 
to retreat vrith rapidity from the sides of the widening gulf. In 
the language of one of them, they felt the ground beneath 
** qiuver, quiver, quiver,"^ as they ran away with all possible 
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speed to Bare th^ lives. Having all at leii^ got out of dan- 
ger, they Etood on firm f^uiid near the lake, and on both aidcg 
of tbc' widening chasm, and observed the pn^rees of the deao- 
latibn. 

As the water rushed from the southern towards the nortbem 
extremity, it ibreed up upon the shore a large mossof soft, oozy 
mud, several rods above the existing water-level, on either nde 
of the outlet. This mud remained Btatidoary for some time, and 
on its Burfoce a large iiumber of the iish of the lake lay snapping 
and flonnrang. Just as one of the wt^kmen was ventuiing into 
the mud to secure some of the fish, the water having chiefly run 
out ; the two masses of mud, beiog no longer pressed upward 
by the force of water, slid down at once into the gulf, and were 
immediately swept away. 

This process of undermining and fracturing successive por- 
^ons of the hard-pan having be^i continued about twenty mi- 
nutes, a passage was forced, through it, down to its lower eztre- > 
mity ; and the superincumbent water of the lake, being thus left 
wholly without support, flowed with such impetuoMty towanb 
the northern shore, that it all gave way to the width of more than 
a quarter of a mile, and the depth of 150 feet. The whole bar- 
rier b^ng thns removed, the entire mass of waters rushed out 
with 'niconc«vable force and violence ; and, the northern aid be- 
ing the deepest, it was but a few moments before a volume oS 
water, a mile and a half in length, about three-fourths of a mile 
in mdth, and from 100 to 150 feet in depth, had wholly disap- 
peared. 

The Uba'ated mass of water made its way down the declivity, 
to Uie valley of Mud Lake, tearing up and bearing before it, 
trees, earth and rocks, and excavaiiTig a chaimel qfa quarter ^ 
a mile in width, and fiom 50 to 80,/eet in depth. With the 
innneDse momentum which it had gained, it flowed into this val- 
ley, forcing forward, with irresistible impetuosity, the spc»ls 
which it had already accumulated ; tore away masses of earth 
from the high grounds on each side of the lake ; excavated the 
whole bottom of the valley, includingthe shores of the lake, to the 
depth of perhaps 90 feet ; and, with the additicHial mass of water 
thus acquired, made its way down the channel (^Barton Sivet. ■ 

Doiizccb, Google 
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' Mud Lake had orig^iu^y a ihbtciw outlet, and limg gnUnds 
'Of modente heigfat bounded it at the ncotheni end. The acco- 
mdtfcd tomnt, healing along the gadiered ^xkIb of its own de- 
soltfitHiB, l»Dke away this mound in a moment ; and following 
tlw oourae of the rmr, niabed down the tixig and loiMd dewmt 
of five miles towards the flats in Barton. Through oU this die- 
tanee it tore up and carried away the iixcst trees, and ht^wed 
out to itself a path in the earth, varying from SO to 40 rods in 
width, and from 90 fleet to 60 in depth, bo that every trace of the 
onginai bed d Bwton Biver disap^ieared, and the mer was left 
to diooflG for itsdf a new bed, many feet below the <dd one in 
the bottom of the gulley. In some instances the excavation was 
natiower, in consequence of huge rodcs on bodi odes, whidt the 
torrent could not move ; but, in such cases, amends were made 
in its greatra- depth. Where an immoveable rock was found on 
'one ade oidy, it usually altered the ooune of the torrent, with- 
«ut materially diminishing its breadth. Wherever any such ob- 
«truction made an eddy, by stopping momentarily the torrenf'g 
^pcogKBa, the effect was still observable in deposits of sand, im- 
mediatdy above the obstructions, varying in d^th aitd extent 
with the time during which the water paused, and the sur&ce 
wluch it covered at the momeuL Some at these are an acre or 
more in extent, and SO feet in depth. In these cases there was 
usually a d^ndt of the floating forest trees. At Keene-Comei^ 
it not only swept away the gristjnill and saw-mill of Mr Wil- 
son, with the null-dams, but the mill-ates, with the ground be- 
neath them for many feet, as well as the bed of the river by 
which they had been imperfectly supplied. A man in one of 
the mills, hearing the Tuase of the ^iproaching flood, ran to save 
Umself ; and had but just escaped frcm its path as it went by. 
ffis horse, tied at a post near the mill, was swept away, and 
^na afterwards found a great distance below, literally torn to 
{■eces. 

About a mile below the miUs the torrent altered a more levd 
country ; where the river had been wont to gHde throu^ a 
broader valley, and was generdly bordered with flats or inter- 
vats of Bcme rods in width, covered with forest treea Here tins 
moving mass of trees, earth and water, expanded itself as the 
country (^ned, and with the velority acquired in its long de- 
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•oeot, nurcbed ooTscd* in its woik of deacdatioii. Not Minified 
with totting up tbo tmet, it reniored the tuth beDcatii than t* 
a conndenible depth, and bore away maaKs of aartfa from dte 
ndes of the high gnNinds, by whidi the origiiial vall^ di &e 
liver was bbunded. Theie it left predfntous; exbibitiDg oo the 
pBTpendiculaf face denuded rodu and roots at treee, and in er^ 
ry }d&oe punting out the exact breadth of the tf«rent^B matcii. 
The trees <m tbe brink, which were not destroyed, diowed atnng 
proofB of the violoice ; proc^ whidi were often discoverable at 
the end of thuleen yean. Wherever the or^^al valley uanow- 
ed, or suddenly dianged its course, and its bouadaries were too 
firm to be pushed away, the tcxrent, receiving a momeidaiy 
cheek, became narrower and hi^er, and left deposits <d' sand 
and of trees in the valley, and ftequendy on the high grounds. - 
T^ forests were thus Revelled, and the excavation continued 
some distance below the mill of Mr Blodget, 14 miles ftom 
tbe \ikx. There, owing to the widening of the hills, and the 
DKHe'deared sute of the country, it gradually spmt its fioce. 
though many nurks of its violence are witnessed all the way to 
Lake Mem|Aremagog. Through the more levd country, tbe 
excavation wluch it left to indicate its path, varied fttim 30 to 
60 rods in width, while its average depth was probably frmn 10 
to IS feet. 

An inhalntant of Barton, who was standing at the time on a 
high ground, told me, that, hearing the noise, he looked up the 
stream, end saw the fiood inarching rapidly forward, opming it^ 
self a path through the valley, and bearing a moving fcHest on 
its very top ; so that those who w^ with him gave the alarm 
that tiie forest from Glover was coming down upon Barttm. 
Tbe house of a Mr Gould, in Barton, standing 15 feet above 
high-water mark, was within the track of the torrent, and him. 
self and his wife were at home. Alarmed by the nusey be 
caught his wife in his arms, and carried her up the bank ; yet it 
was with the utmost difficulty that they escaped. The water 
rose to the eaves of the house, and renuved it from Its founda- 
tion : but bearing it against acMoe stumps of trees, which were 
very firmly braced in the earth, it remuned there vdien the 
flood had subsided. Tbe saw-^ of Mr Blodget, with the mill- 
dam, was entirely swept away, as was every bridge on Barton rt. 
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TV, betweeQ Mud Lake and Lake Memphronagf^. At Edos^b 
MUb, 5 miles below, the village of Barton, and 17 below Ltmg 
Lake, the Uxrent retained so much of its impetuosi^, that it 
moved a rock, supposed to be of 100 tons in weight, a numbw 
of rods from its bed. 

S<»i>e of the depofiits of sand were very extenave ; and the 
chftoges effet^ed by the deposition were different in different spe- 
cies <^ soil. Extensive tracts of the flats on Barton river were 
fine meadow land; while other tracts were sunken swamps. 
The former, Bo far as they recaved the d^xiats, were left mere 
fidds of barren sand ; while the latter were converted by them 
in a short time into the richest meadows. One swamp, to the 
anMUQt of two hundred acres, and several others to the amount 
of three hundred more, were dius recovered ; while varkxu 
tracts of meadow, in all about one hundred acres, woe perma- 
nently ruined. 

Masses of wood were depouted, in greater or less frequency, 
along the banks of the guUey, ss well as io much larger heaps 
in those places where the progress of the torrent was momen- 
tarily suspended. Some of the men who witnessed it, told me 
that tens of thousands of cords, a quantity which could not be 
calculated, were thus left in Barton, besides a vast number 
floated further down. Near the church in Barton^ a fidd c£ 
twenty acres was covered with deposited timber to the height 
of twenty feet. In several places, where the torrent was power- ' 
fully obstructed and suddenly narrowed, (as I was informed 
by two of the inhabitants), the timber was jnled up by the 
force of the stream, to the haght of 60 or 80 feet. Vaat quan- 
tities of it were sunk under the sand. That which lay upcn 
the surface was burned as fast as it dried, and they had heea 
burning it continually to clear the land ; yet many acres of 
meadow still remuned covered with timber ; and I also saw nu- 
merous large heaps of it skirting the edge <^ either bank. The 
kinds of timbei* were spruce, cedar, hemlock and hackmontak. 
The trees were much bruised, the branches generally broken, 
and the bark peeled off; while the trees left standing near the 
two edges of the torrent, were principally killed. 

I was informed that depo»ts both of wood and sand were 
made in this manner, on both sides of the torrents path, all the 
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way from Barton to Lake Memphremagtig ; and that Uage 
quantities of forest trees vere streved over the surface of the 
lake. The hard tough mud in the bottom of Mud Lake, was 
all ftwced out and carried away, and was seen scattered m smaJl- 
er and larger mastes— ^acme, of the size of haycocks — f<^ a 
great distance along the progress of the torrent, and over the 
adj<niung fields. 

Several of the workmen informed me that when the northern 
barrier of Long Lake gave way, and while the waters rushed 
down the declivity into Mud Lake, the convulmon shook the 
earth like a mighty earthquake; and that the noise was louder 
than the loudest thunder, and was heard for many milts arpund. 
One of than, whose houw was more than five miles from the 
spot, told me that the noiee there was so loud that the cattle 
came running home, with the most obvious marks of terror and 
alarm ; and that bis family supposed, until his return, that there 
had been a tremendous earthquake, accompanied with loud 
thunder. The nmse and agitation were also very great, while 
the torrent made its way downward, from Mud Lake to Keaie 
C<»ner, and, even during its progress in ihe more level refpon, 
greatly alarmed all the surrounding country. 

' The waters of Long Lake were undoubtedly calcM-eoui. I 
saw on the botbxn many siliceous rocks; but the 6ssuresof 
these rocks were frequently filled with deponts of hmestone; 
There were numerous masses or rocks of limestone, of a bluish 
black colour, occafaonatly imbedding pebbles of a different co- 
lour and genus. Some of these masses were exceedingly hard 
and firm, others were only brittle, while others were inaUe, and 
others stjU were heaps of bluish black Umestone dust, — the 
embryos of rocks which had not yet received the «Aesion ne- 
cessary to bind them into wlid masses, when the matrix in 
which they^ere forming was dissolved. Probably the black 
sponge mud of Long Lake was chiefly of this character ; as this 
very substance, when wet, has a similar appearance. In various 
places on the bottom of the lake, are depoats oi a friable white 
substance, which is almost pure carbonate of lime. This sub- 
stance, as we shall have reason to see, was much more abundant 
before the emptying of the lake. Had a skilful mineralogist 
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heaa with me, he might doubtless have made important disco 
Tefiea. 

The bottom of the lake was id amne places boggy, but gene- 
ntUj so dry that we could walk over it without difficulty. It 
was extensively grown over with sedge and other weeds, sad in 
many places with dirubs and young trees. The origiDal water- 
levd of the lake was generally discoverable along the shores. 
The same rivnlet still flows in on the west side, which originally 
supplied its waters ; but it now flows out at the northern end 
faito Mud Lake. It b about a yard over ; and, as no reaacm 
can be given why it should have diminished, I ctmclude that 
this was the size of the outlet of Long L^e. The flood left 
cAivious traces of its violence within the bed of the lake. At 
the southern end, the water on the shoal, not more than 10 or 
Is feet deep, rushing down the pitch into the deeper part g^ 
the lake, swept down a con^derable mass of earth and rocks^ 
and near the middle of the jntch, from east to west, formed an 
excavation, or trench, about one hundred yards in length, nar- 
rower and shallow at its commencement, but widening aaA 
deepening all the way to the bott<»n, where it is several rods in 
width. On both shores of the lake, the force of the water tOTB 
away large masses of earth, forced rocks out of their original 
bed, and, in various instances, laid bare the surface of extensive 
ledges of rock, which had been previously imbedded in earth ; 
leaving them projecting a connderable distwice beyond the line 
of the shore. These e^cts were most marked towards the 
northern end. About twenty rods from that end, an excava- 
tion, or trench, commences in the bottom of the lake, and con-, 
tinues to widen and deepen, undl it ccdncades with die de^ gul- 
ley at the outlet 

The surface of Mud Lake is at least 80 feet lower, in the 
ojHnion of the wrnkmen, than before, and has not more.than 
half of its original extent. The soft mud from the bottom of 
liOng Lake, flowed into Mud I^e *, and took the place of Uie 
hard, tough mud, which orig^ally formed its bed. So large 
was the supply, that Mud Lake is now shallow— having been 



■ TMi lake vu without a name, until this event procuted for it thb leM 
poetical than appropriate dedgnatlon. 
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lUled up at the bottom, HB well as cut off at the top by the >bn- 
noo of the UxreaL I saw periiaps twenty of the treet, whidi 
had bees lefl ib it thiiteea yean befon, gtanding up &ont 
its bottom, io various direetioiu; and the lengUi of thor rtcms 
above Uie water, indicated that the depth was moderat e . B». 
fan the draning of Long L^e, Mud Lake bod no lime ; bitt. 
luge quantities i£ the white fnaUe carixmate of lime wen 
brought down and depoHted within and araund it, so as to rrai- 
der the manufacture of quick-lime a regular employment for 
leveral of the inhabitants. 

Mr Blodget, the proprietor of the mill destroyed in BartoUy 
instituted a suit agaimt some of the individuals employed m 
letting out the waters of Long Lake. In tbe course 6S th& 
trial, the whole history of the event was brought to Yi^A. He 
)wd his damages at 1000 dollars ; but, pendente lite, oompro- 
oused the matter fi>r 100, on condition that each party should 
pay his own costs. 

It was doubtless a favour^e arcumstcmce, that Long Lak? 
was drained while the country on Barttm River was a wilder- 
ness. From the nngular configuration of the adjacent ground^ 
it is certfun that its contents would sooner or later have been 
cmpued into Mud Lake ; and had the discharge been deferred 
ontil the cotmtry had been weH setded, ^e injaiy would have 
been incalculable. At the time when tbe event occurred n^ 
material injury was done, and an essential service rmdered tbe 
eommtuuty ; as the bed of the lake furnishes an advantageousi 
Hte fw a road leading to the ooimby eastward of Glover, which 
tbe hills bad previously rendered impracticable. Such a road 
liad been seriously proposed when I was there ; and my only' 
olgectioa to the measure Jay in the fact, that, by effacing the 
vestiges v£ descdalioB, it would violate the i^hts of fdiSosophi- 
eal enquiry. 

This eveit appears to confirm an ofnnion, extennvely enteia- 
tafaied in tlus country, r^pectii^ the changes which variou» 
puts of its surface have in idnner periods undergone. Valleys 
are here and there found, with streams of water pasring tbrou^ 
them, surrounded on all sides by high grounds, exc^ a very 
narrow passage for tbe stream to enter, and another for it to es- 
cape;: (Kid in both, the whole appearance of the ground indi- 
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cates that the hi^ ground actually met, in smnefonnerp^iod; 
that the valley was ortginidly a lake ; and that its water, was 
ducharged by a waterfall. There is bo much resemblance be- 
tween the bed of Long Lake and some- of these places which I 
have examined, that I cannot doubt the <x>Frectnes3 of this 0[n- 
nioD. Had the waters of that lake been dischuged two centu- 
ries earlier, its bed, and the guDey which it formed, would liave 
been filled with a thrifty forest ; and the evidence that it bad 
ever been a lake would have been no more satisfactory than we 
now possess, that the places to which I have alluded were once 
filled with water. We now /enow thejacl, however, that lakes 
may be suddenly and finally empUed, and their beds changed to 
fertile vidleys, so as to lose, in no great length of time, all traces 
of the immediate action of water. .... i 

Several individuals, well acquainted with the country, in- 
formed me that the ground at one extremity of Lake Willough- 
by, which lies a few miles east of Barton, is formed like that at, 
the northern extremity of Long Lake; and that its waters could 
be discharged with even less labour, than were those of the lat- 
ter. Lake Willoughby is about seven miles long, about three 
miles wide in the broadest part, and very deep; and it£ waters, 
if thus discharged, must flow south-eastward, through the val- 
ley of the Presumpuck, into the Connecticut. Could the dis- 
charge be achieved without too much hazard, it would be an. in- 
calculable advantage to a large extent of country ; as a long 
range of towns in the neighbourhood of this lake, are separated 
fnHU the Connecticut by a chain of pathless mountains, throu^ 
which no road can be formed, except . over the emptied bed of 
Lake Willoughby, and are thus compelled to find their market 
down the valley of the Presumpsick ; a fact which has almost 
entirely prevented thrar settlement. 

After we had examined the bed of Long Lake, and the ra- 
vages which its waters had occa^CHied, as long and as minutely 
as our time would permit, we returned down the gulley, and. ar- 
rived at; our inn at 3 o'clock, where we sat down to a meal ren- 
dered welcome by lalx»ious exercise and the fiisting . of ten 
hours. Immediately after, bidding four of my conpanions 
adieu, I rode down the river in company with the fifth, to Ute 
village of Barton. Our course was on the eastern bank of the 
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gaWey, and every step of the way I could vitness the desolation 
of the torrent. Takiag the whole excavation for the twelve 
miles in which I followed it, it is the highest exhilrition of the 
effects of physical force, instantaneously exerted, which I have 
yet seen. 

See Plate III. fix a Plan ot the Lakes, iUustntive of the de- 
tails above g^ven. 
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As any notice, however short, of the aaentific doings of this 
enterprise, cannot fail to prove acceptable, we now add the fol- 
lowing details to those already communicated. 



" Nothing c^ any importance has occurred since I wrote you 
last, except that we have received a friendly message from the 
Eaquinuiux, thtou^ the Sharp Eyes, a neighbouring tribe, 
who frequent Fort Good Hope, the most nc»'therly of the Com. 
pany*6 posts. On the S9th of November last, the S. W. quar- 
tar of the sky was cloudless, but of a pure emerald-green colowr 
(compared at tbe moment with Syme's book), soon fading away 
into mountain-green. Tbe mys of the sun setting to the S-SJEl. 
at tJie same time tinged some clouds goM-yellow, &c. The au- 
Rica has not been ao frequent, and our observationB of course 
upon it me not so interesting, as at Fort Enterprise As far as 
they go, they confirm the few general remarks then hazarded, 
although I think not favourable, in general, to Hansteen's theory. 
With regard to facts. Captain Frankhn^s observations and Han- 
steen's seem to agree. The' Edinburgh PhUoaophicai Journal 
for March 18S5 reached us last mond), and has proved a great 
treat to us. . I am glad to see it go on bo vigorously. 

" We expect, if every thing pro^rs with us, and at present 
we have no reason to fear any misadventure, that we shidl reach 
England early in November 1827. This'is rather too quick a 
movement for the purposes of sci^ce. E vtti a cursory view of the 
geolt^ of the Rocky Mountains skirting Mackenzie's BivM 

OCTOSKK — DECKXBSK 1696. I> , 
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nngbt oecwpf uaale months very pWagsntly ; but die Atlay of a 
£nr di^ fame b the lorn of « Beaaon, and we canoDt redcon on 
more than two months in the year for such purpoaes.^ 



" Mv DxAE Sib, 

" In coDBequence of an imp^ect, but very iateresling, In- 
dian report of Captain Parry's wintenng on the coast, and 
whid Captain Franklin is dearous of investigating, I have an- 
other opportunity of writing to you this season. The particu- 
lars of the report, when aecertained, will be transmitted to Mr 
Barrow, from whom you may get them. 

" I mentioned, in a former letter, ^at a formation of ignite 
occurs in this quarter. The lignite has a slaty structure, thin> 
nish, or only moderately thick ; and, when exposed to the atmo- 
sphere, ^cracks into forms gena^y nearly rectangular. Some 
portions, which are rather thick ^ty, with a flat cootdimdal 
fracture in the email, bear a very near reaanUance to the slag- 
gy mineral {tttch or bitumen so common in the limestone formiu 
lion of Slave Biver (zechstan P). It is distinguished &om it 
vriien put in the fire. 

" In the more common form of the lignite, the surface of the 
slates is more dull and earthy, of a brownish4ilack colour, but 
yielding a shining streak. These slates are entirely composed 
of fragments, having all the ^ipeumce of charred wood united 
tf^ether by a paste of more comminuted woody matter, mixed 
perhaps with a minute portion <^clay. In the paste, there are 
some minute perfectiy trani^»u%nt crystals, having the form of 
compressed four sided prisms, and siHnetimes of taUes. The 
fibrous structure of the woody tragments is fine, and the lustre 
resembles that of fresh well-made charcoal of brick. The struc- 
ture is evidently exf^etwua. The fragments are geieraUy 
small, but, when several inches in diameter, their layers al 
structure are wared and curved, as if they hod been knots, 
which of course would not so eanly break down as the other 
portitms. One of my spedmens shews a small grun, eitbe- 
of rerin or of amber; and I have picked out of anotiier a 
memlmuious substance, which has all the appearance of a por« 
tion of Ulva montona (Bot. App. Franklin's Journey) c 
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here at the present time. I inelooe this minute E^iecimen, which 
has already suffered some diminution in the course of my exa- 
mination of it. Muriatic add produced no change in it ; but X 
was afraid to try the mtric add, lest it should destroy it 

" When put into the fire the lignite bums without flame, and 
onits a very disagreeable stendi, unlike that of either peat or 
of Eulfriiur. He combustion does not cesse when the coal is 
removed from the fire, but goes aa ^wly, until thoe is onfy 
a brownish-red adi remaining, not one-tenth of the Miginal bulk 
of the spedmen. 

** The beds of ligmte he on the east ade of Bear Lake Iti' 
rer, where it jdns the Mackenzie, are in the a^regate ax or 
xven yards thick, and are covered by a thick bed of loose sand. 
They were on fire when Sir A. Mackenzie discovered the rivat 
(in 1789), and have continued burning ever since. At the dis- 
tance of a few hundred yards up tjie Bear Lake Biver, there 
are some thick beds of a coarse, blvu^grey, earthy looking sancU 
Ktaoe (very like that on the north side of the Calton Hilt), dip- 
ping at a small angle under the ligmte. They were not seen in 
actual contact. On the oppoHte side of Bear Lake River, whicfa 
is 200 yards wide, a craggy hill of (carboniferous ?) limesttme 
rises abruptly to the elevation of 400 feet. About 30 mil(» far- 
ther up Bear Lake lUver, and nearly east from its mouth, the 
stream cuts the base of another limestone hill, of amilar form 
and bdght, belon^g to a chain of (partly tranation ?) hills, 
irtiidi runs N.W. and S. E. through a flat country. At the 
foot <^ the nearly vertical limestone, but separated frcna it~ by a 
small rivulet, there are thick hwizontal beds of sandstone re- 
sembling that at the mouth of Bear I^e Hvra. Upon thia 
saadsbme lie a number of thin beds of bituminoos diale and 
sandstone, which weather easily. In the shale there are im- 
jweedons of ferns (polypodiacete), and in the slaty sandsttHW 
IqxdodeDdra ? I have had no cpportunity cf examining these 
rocks, excepting very curswily, as we passed them in the boat, 
and ocxamonally snatched a spedmen ; but X purpose, if the 
snow disappears long enough before the opening of the aanga- 
6oa, to vidt them rarefuUy this spring. The finest sections od 
(he-banks trf' the river wSl be hid by accunulaticHUi (^ ice till tiie 
autumn." 
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On the Lumifummesa observed in the Eyes qf Human Beings^ 
• and alio in tfioK of Cats, Dogs, Horses, and Sheep^ By 
Dr CHAfiLEs Lhdwig Essee *. 

.Appeaeances of li^t, ae is well known/ are not uncommon 
in inferits aninuds, and the number of luminous animals in the 
sea is so great, that large tracts of the water's surface have 
been seen to be illuminated by them. 

This phenomenon, however, is comparatively seldom observ- 
ed in fishes, and the more rarely the higher we ascend in the 
scale of the a iiimft l kingdom, if under the denomination of lumi- - 
DousnesB, we understand the real evolution of light, and do not 
consider it as the reflection of the incident rays of light ; for in 
diift latter case the luminous appearance does not inhere in the ani- 
mal body itself, but is in reality m^ely a reflection, which is totally 
different from the evolution of light in the inferior animals. A 
real phosj^orescence is sometimes observed in the higher animals, 
and even in human beings, particularly in their excrementitious 
fluids. The li^t of the eggs of the lizard, the luminoiumees 
of the pers^red matter in man and hcn^s, the irradiation of 
lij^t in cats and other animals, from the stroking of their hair, 
and finally the f^oqihorescent quahty of human urine, have 
been frequently observed. 

On most of these various kinds of light, I have neither per- 
fimned experiments myself, nor have I cdlected the facts of 
others ; the presait manoir being chi^y devoted to an exami- 
nation <^ the light or luminousness cJ the eyes in human beings 
and infoior animals. 

The more perfectly to accomplish this object, I sonae years 
ago performed a series of experiments, that led to an important 
result 

Having brou^t a cat into a room half darkened, I observed 
that the eyes of the animal when opposite the window, and in a 
certain direction to myself, sparkled very brilliantly, vhidi phe- 
nranenon suddenly vanished, when I, either by the motion cS my 
head, changed tiie directitm of my eyes to those of the cat, or the 

' Ewsten'a Archiy, b. viiL heft iv. 
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aniaial, by moring its ^es to and fro, ImHi^t them into a 
diflW<ait positum. In a situation wherein I could best observe 
the ejes of my cat, I caused the room to be slowly dsriiened, 
by gradiiaUj closing the window-gutters. The li^t of its eyes 
becune weaker, and vanished entirdy as soon as the rocan, on 
the place where the cat was situated, became absolutely dark. 
Incident rays of light were always necessary to produce the 
luminousness of the eyes. 

I wrapped another cat in a doth, but Mt the head uncovered, 
whereby I was able to h^idle the animal as I bad s mind, and 
place it in any tdtuation I chose. In this cat what I have just 
rtated was ctmfirmed. I [daced it in such a position that its head, 
at the distance of a few steps, was directed towards the window, 
by idiich means I could U^tai or darken the room at pleasure. 
I now permitted a few rays of light to fall through ihe window , 
into the room, in sudi a mann», that the place where the cat 
was present was illuminated^; and I placed myself in such a di- 
rection towards the window, that my eyes were in a strai^t 
line with those of the animal, so that I saw the li^it of itfl ^es 
very distinctly, which light, aa in the former ^leiimmt, sud- 
denly vanished when I turned my head, cw the cat turned its 
eyes. At the mommt when my eyes v&re directed in the man- 
ner just mentioned, I observ«l a most beautiful green lig^t ; 
but whoi they were out of this direction, the cat's eyes had their 
usual iq)pearaiice. By the turning of my head, or by any 
other arnmgemeDt I chose, by whidi I intercepted the inci- 
dent rays, I could at pleasure cause sometimes the one eye f^ 
the cat, sometimes the other, and sometimes both tt^ethelr, to 
shine. ' If I intercepted the incident rays of li^t from the 1^ 
half of the head, the right eye became luminous, and converscJy. 
In diese expeiimenta, I observed quite distinctly that the lif^t 
of my cat's eye onanated £rom the pupil, the eye itself being 
lightened only in proportion to the dilatation of that part of it. 
By suddenly admitting a strong ^are of light into the room, I 
produced a contraction of the pupil ; and when I suddenly ren- 
dered the room somewhat dark, a small round luminous pewit 
first f^peared in the eye, and that point enlarged according as 
the pujHl was dilated. The pupil of the eye of these animals' 
being thus dilated in imperfect darkness, so that the iris seems 
to encircle the pupil as a small ring, and the sclerotic in cats 
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befaig searcety vuible, aw^ be the teaBtm idiyit is bdkred that 
Ae wbole eye of the cat is lumiiunis, although its light is, nerer- 
thelesB, <Hily in propcAtioQ to the ^latstioa of the pu{nL 

The diktatirai'of the pupil in twilight is, however, not the only 
t«uaetrf the light df the eyes ; but the light sunoan£iig theaai- 
nutl biong fainter, also aseasts us in pefcciTiDg with greater dis- 
tfaKAnesstheli^tasit is more vindfy reflected from thweyea; 
for, if we suddenly ilhiminate the chamber in wluch diere is a 
cat, there lemainB nothing but a lumBKH»forightiMsswfaae there 
was fwmeaiy a beautifiil ydlowiE^ green light. 

The light of my cat's eyes seemed to be more vivid when she 
opened then wide from apprt^ieneion, or looked arouid her at- 
tentively ; whence Treviranus obsetved, that the eyes of cats 
sparkled most when the animals were in a lurkii^ peeiticai, or in 
a state of irritation. That authn* sa^, 

" The light of the cat^a eyes appears mogt con^cuous when 
she ie in a lurking portion,— when dte is attracted by any 
unusual appearance, — or when irritated. In the first two in- 
stances, the light is faint -and dull : in the last instances, it darts 
forth in intermittent scintillations, and at those mcaumts when 
the light is most vivid, there are accompanying movements d[ 
Utie eyes." That the light of the eyes (rf aninuls appears bright- 
er in a state of irritation thui in a state of quiesomce, seems 
to ori^nate in this, that the eyes of all animals, as well as tboee 
of man, appear brighter in violent rage, and q»rkle mwe, thut 
in a quiescent state. This, in man, seems to arise from an in- 
abased secretion of the lachrymal fluid on the surface of the 
eye, by which fluid the light of the eye is undoubted^ 
rendered more brilliant. Treviianus farther observes, " 1%e 
eyes of the cat shine also where no rays of li^t penetrate, 
and the light must in many, if not in all, cases proceed fixim 
the eye itseir." Before performing the above expesimeaits, 
I Kitertained the same f^nion with Trevinmus, and made many 
fhzKless experiments with cats in the dark, beAive I diaodoned 
the posHlDn. The h'ght must be lighter in proportion to the 
(torknesB of the place where the cat is. I soon renounced this 
ofMBion, whm, in all the experiments I made mi cat^ in jdacea 
absirfately dark, I did not discover the slightest trace aS li^t in 
the eyes of these ammals, let me irritHte them as I ceold. 
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-Many flf nj Uoidi, te mbua I miBtiBBcd my ofmamatB, 
tod tbe result «f than, objected to ne^ that I could not poaiU 
iAy be eoirect, for they thenudvet had obsorred catt' eyi* 
Bldaiag in the Tary darkeat plaoas, as, for csanqrib, inaoelbr. 
I have had ficqueot oppoitunitiea sboe cf making obaanatkm 
to the aauie efiect ; but every time hai, nenrthdeaa, eonrinoed 
OM^ that, even in audi i^bKes, the raya of light having paned 
thnn^ a window <tf aome other ^>erture, fell upon tbe oyee of 
die aidoHla aa they turned towarda the opening, and were {daced 
in a iprapec poation in r^aid to the obaefver. Gruitfaiiiicn 
Skewne moitioiiB a case ia iriiieh he could produce Hj^ from 
tbe eyes of a cat at {deasuie ; in {daces diacdatdy darit, bow- 
ever, be never observed any llf^t. 

To ascertain idut iq^iearaoee the eyes of a eat ^dubit after 
death, I cut off tbe bead at one, {daoed it (^ipoate to the win- 
daw, at the distance at sane yards, so that the rays at li^t 
pr'°'"C through the window might &1I on the eyes. I now 
obswred, that tbe eyes of tbe dead cat riione far more vividly 
than those (^ a living one. By iUuminatiBg tbe apartment, the 
li^t was not, as in living cats, weaker but stxmger, and was so 
powerful whra I comfdetdiy ilhimiuated tbe room, and allowed 
the 8un''8 n^ to taU immediatdy tm tbe eyes of tbe cat, that it 
rearanUed the most beautiful green fire, wbieb lost its intensity 
however, and exhibited only a clear greenish brigfalnesa, whm 
tbe rays of the sun, as io the opea air, fEll on all aides. In 
fiacea perfectly dark, tbe light of tbe eyes, as in all my fbrmcr 
etperimaitB, completdy vanished. All my subsequent expoi- - 
laaitB, in whidi many a cat lost its life, ware uniformly followad 
by the same result. 

Tbe li^t cf die cst^s ^es being briefer after deioh than 
when in life, may probaUy be owing to this, — that ofia death 
tbe pupil is BO much dilated as almost entirely to hide tbe ins ; 
and that the pupil, being now insennble to the rays of li^t 
falling on it, ia never dosed again, and does not obstruet the 
paasige at the poietrating rays <rf bg^t, as is well known to 
be the case during hfe. 

Farther, the Ug^t (^ tbe eyes of those animals, that after 
death were sul^ected to expoimmt, became gradually weaker 
as the ooniea grew dtdhr. When that put ttf the eye was 
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■ moigtened, die intensity of the li^t was increased to a certain 
' extent, but faded away with the decompcnition of the eye it* 
8^, and eternal darkness reigned in the stead of ^orious light- 
I behere I obBerred a difleraice in the d^ree of light, accwd' 
iag to the colour of the cat ; and it is certain, that black and 
fox-coloiued cats evolve a brighter and more conspicuous light 
frtHU their eyes, than grey and white ones, though there may 
undoubtedly be exceptions to this distiBcdon *. 

Beddes cats, many domestic as well as other animals, are 
furnished with luminous eyes. 

Under similar circumstances as above, I obBa-ved that the 
light <^ a dog's eye, as was the case in my experiments on cats, 
vanidied suddenly as soon as I had con^etely darkened the 
room where the dog was. I observed the eyes of another dog 
qMiUe whm he was irritated, and in the comer of a room that 
was ffuntly lighted. The eyes of the animal protruded very 
mudi, glittoed brilliantly, and the pupils -w&e dilated to an 
imusual degree. The colour of the li^t, which was commonly 
ydlow, changed more or less as the rays of light fell on the eyes 
of the animal, and ezhitnted the ftdlowing appearances. When 
a small body of rays of light fell on the eye, the light was of a 
fiery redness, and sometimes so strong, that after I looked a 
long time attentively at it, my own eyes experienced a disagree- 
aUe sensation. When there was a great body of rays, the light 
was greoi or yellow, sometimes bluish. In respect to this 
change in the colour of the light, I was inclined to think, that 
it mi^t be owing as mndi to the motiona of the animal's eyes 
as to the body of light that fell upon them. This change was 
different in different dogs, and in some it was not at all obso-vft- 
Ue. Further, the eyes of every dog placed in the same situa. 
tion, shime, but the intensity of the light varied with the indi- 
viduals. 

I have observed luminousness in the eyes of horses, sheep and 
faares> which was difierent, however, in colour and strength. 

Many appearances of light have been observed in the eyes of 
human beings. Treviranus mentions, that G. T. L. Sachs, 
and his uster, both belon^ng to. albinoes, had {^Kspbcvesc^t 

* Bened. Prevoat's Uemoir on the LumjiiouiiieH of the Sjm <tf animli^ 
will be glyen in our next number. 
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eyes. Late in the evening there appeared in them a lively yri- 
lowish toightness, which darted fwth in fiery conueationt m 
globules, from the intenor of the eyes. The baSa ndkd hUher 
and Anther, and frequently ^ected rays, at least an. inch in length. 
In these two relativee the light was Uvelieet and Btnmgest afto 
th«r hirth, and during infancy : in their more advanced years 
the light was Btrongeat when they were in deep meditauon ; at 
this time, also, the o§d]lad<», which tliey had in cmnnion with 
otha albinoes, was liveliest 

A rather remarkable obtervation, and similar to the case 
of the Sachs, is that of Michaelis, who, many years before his 
death, during the intervd between day and night, and during 
the ni^t itself, observed irradiations -of light issuing from his 
eyes ; sometimes so strong that he could read the smallest print. 
(Sdilicht^roirs Necndt^, des 19. Jahriiunderts, B. 3. s. S37). 

In a boy, who belonged to the Albino variety, I observed a 
jdmilar case, though not accompanied with irradiatitm. In this 
boy, who suffered so much from the dread of light that he never 
Taitured abroad except in twili^t, I frequently obeerred the 
same fiery eyes, yet were they very difi^^nt, botJi in the strength 
and colour of th^r light, fran the luminous eyes t^ animals 
which I had observed, partly from design and partly from acci- 
dent ; for this boy^s eyes might be called glassy rathw than lu- 
nunoua. Some years ago I was assured by (Hr" Gefatomen- 
ratii W), ^t bis ^iter had often observed Uie ^es ofhw chil- 
dren, who were also albinoes, to be luminous. These last two 
cases could be traced to rays of Ught fiilling on the eyes. 

It now remained for me to search out the cause, whidi, by 
means of the inddent rays of light, gave rise to the shining ap- 
pearance in the eyes of human beings and inferior animals. 
The exphmatioD seemed to me no easy matter, yet, frtsn the be- 
ginning, I racpected to be able to search out the cause of this 
[^oiomenon, in a r^eotion of rays of light penetrating into the 
eye. The colour of the lig^t, however, and particularly its 
changes in dogs, appeared to me very difficult to explain, and 
to be rather at variance with my own ofsnion. 

To discover the cause of the shining in the ^es of human 
beings and inferior animals, . I cune to the resolution of under- 
taking the extraditHi of the l^s on a cat, frcm whidi I antid- 
pated the best result, in so far as I might, by that means, best 
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AdaoMe to.wbst atmt the.nmoter ftcrts of the eye tmoui- 
haltai to ito lumiDounwss. 
' Iattaapl«d tofterfbrm theiboTe^tavtioaoHacattbut ibe 

utter iMtlcsnefB aC the aaiiiud ifindered it extMmdy AScult, 

uideed okacMt inpoanble. Having ascertained that eyes o£ cats 

dikie after deathi I resolved tp loll the cat, that I aught have 

U in 119 paws to dissect any put c^ the eye I tbot^t pr^ier. 

Fint( by Means of a pair c^ saams I cut aii«y the whole of 

the oonicaa and comjdetely destroyed the antenor cfaaBabar of 
the eye. I now observed, that tbe light of the eye w«a not in 
the least ditmnished, but somewhat weakroed in r^ard to eoknir, 
wbidi was changed firom a ydlow to a pale green. I thm took 
•way the iris, that lay e^Kised before me, without injuria the 
coafonuty f£ the binda part of the eye, to discover whether the 
iris, as TreviranuB maintaiaed, really CMitrUiuted to the b^t 
This, 'however, was not the case ; for the lig^t still cmitinued. 
The ttddn^ amy of tbe kna was followed by a diffioeot reaoh, 
wUdixMisiderably weakmed the intennty of the lif^t, end the 
greenneoB of its colour. It now struck me that the ti^ietian in the 
binder part of the eye must fwm a gpot, which caused the rsflec- 
tioD of the ineidoit rays of l^t, and thus [woduoed tbe diining. 
Tlus was the nwre {»«bable,'aB tbe light of the eye now seemed 
to emanate from a an^ spot. After taking away the vUnotts 
ittmour, I obeerved, that, in reali^, tbe entire want of the plg- 
taait in tbe binder part of the cbcHwd coat, where the critic 
oerve liters, formed a greenish silver coloured chat^eable olv 
long spot, which was not sjnnmetrical, but minouoded tbe optie 
nerve in such a manner, that the greater part was above,- and 
<»ily a small part below it ; and, therefore, the greater part lay 
beywtd theaxisof visiixi. Itisthis^xtt, therefixe, that produces 
the reflectiott of the incideid rays of li^t, and, beycmd all doubt, 
MDording-to its tint, cootributeatothe difenait colouriDg of tbe 
light, to wtbtb, nevertheless, the renuaning parts of tb^cye, 
when oonjcHBed, seem tobe no kn neeessaiy. 

The ntnadon of this ^utcoReqNodfl cxaedy with the -pwi- 
tioD in which tbe dnmng of the eyes is seen to tbe greatest ad> 
«aM^e. I'iiave<bdbre renuvked, that tbe shining is percepti- 
ble only ina«ertainpoaiti(n,iand, in fiutj-wben die eyes of the 
obserw are ahBost oppo^ to' the qres t^ the animal on whiah 
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be is pefferanng the experiment. TMs is ewi^ esfUanA. 
Only those nys of light are Fleeted wludi fUl oe that fMVt«f 
the cbwod yrbare the ptgrncntum is vaDting ; but m d^ spet 
occupiea rather the upp^ wall of the ooncanty ttf the choroid, 
the reflectini caused b; it will not be pneeivedi if the t^e of 
tbeobsorverisiiotiiiaDcariy BtrughtdirecdoDto the ejreoftbe 
animal, and at some distaooe ; and hence it ia why, in living 
cats, we observe the light only when thar eyes are directed to- 
wards our own ; in which case, the upper wall of the eye-ball 
beoomes mare the hinder and under, and the point of reflection 
stands in almost a straight Uae with our own ^es. 

From these expeiiments, it is abundantly evident that there 
is no hght or sbimng in the eyes in places absolutely dark, and 
that the t^aniofi of many authors is, in this respect, completely 
erronaous. These experiments, at the same time, prove what 
has be«i doubted by some phymJog^ta, the transparent^ of the 
■retina ; for it must naturally be transparmt, if reflection takes 
[dace &om behind it The traoBporency of the retma may also 
be proved ttam our seeitig the image upon the choroid, or ra- 
ther upcm its pigment, while the reUna has not the least dure 
in producing the efiect ; ainoe it appears when the retina on he- 
ing taken away, brings the ntraoua humour, or the lens, to the 
coats of the e^e. 

I remarked above, that the light of the eyes of animals was 
BtKHiger when they were irritated than when they were in a 
quiescrait state ; and I attributed this {diawmmon to the great- 
er prelection of the eyes, but particularly to the increased se- 
cretion of the lachrymal fluids. This was . rendered still more 
probable by my last experiment, when I destroyed the convexi- 
ty of the eye, by tiding away the cornea and the lens. By tlus 
it appears, that a shining subatsnee is better fitted for reflecticHi 
than a dull one, .which is {n»ved l^ the gradual Siding away 
(rf Ibe light after death, bom the ooniea becoming duller, and 
by the gradual incteue of light, when the onnea is mcnstencd. 
I-fimher remarked, that the iiSautt eoloura of aumala, pnrti. 
oolodytrf' the cot, piafaably tend to stroiglhen or wedkan the 
l^t ; wfai^ may be thus exfdamed, that, in beasts, as w^ -as 
human beings, ^e greater or smalla' mee of the pigment may 
usually be in conformity wi^ the colour of the luur, wlucli is 
the ctHDmon covering. ,-• i . 
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From this eXaminadon, it will now be more probable that the 
laminouBness of the eyes of human beings, as well as of beasts, 
depends on the want of the pigment, and so much the more from 
being observed only in the albino. With this view of the matter, 
the two cases already quoted of Sachs and Michaelis are indeed at 
variance. I must confess that I have read and conudered these 
cases with eoxas degree of interest. Are they really fictions ? 
When ve read of the shape of fiery coruscations, or balls in 
the eyes, of thrar rolling round, of their frequently darting 
ftffth rays an inch long, our suspdons are surely pardonable. 

As to the different colours of ihe light in the eyes of dogs, it 
is owing to the different colouring of the ^ace where the pig- 
ment is awanting in the choroid, — a fact of which anatomical 
experiments on the eye of these animals has convinced me ; and 
benee the varied colour of the light of one and the same eye 
may be owing more to the motion of that part whra« the rays 
of light are reflected upon diff^^nt coloured portions, of the 
choroid, than to the quantity of the incident rays of light. 

Finally, there is no quesUon but the light observed in the 
eyes of some beasts of prey, as well as in those of birds, has the 
origin above ascribed to it ; and its nature is nedther phosphoric 
nc^electrical, xtot has it any psychological relation. 



Account of the Habits of the Turkey Buzzard ( VuUur aurajy 
particularly with the view t^erphdim^ the (^nnion genera3y 
entertained of Us eairaordiTiary power f^ S'mMing. In a 
letter to Professor Jameson, by John J. Auscbon, a Cilizea 
of the United Slates •. 

./\.S soon as, like me, you shall have seen the Turkey Buzzrad 
follow, with arduous closeness of investigation, the skirts of the 
forests, the meanders of creeks and rivers, sweeping over the 
whole of extenrave pluns, glancing his quick eye in all diredi 
tkmfi, with as much intentness as ever did the noblest of &1oods, 
to discoTer where below him lies the suitable prey ; — when, like 

■ This communkatlon waa originally intended to be tfaA to a friend un- 
acquainted with the habits of birds.— J. J. A. 
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me, you have repeatedly seen that twd pass over objects cal- 
culated to ^ut his voracious t^petite unnoticed, because unseen ; 
and when you have also observed the greedy vulture propelled, 
by hunger, if not ramine, moving like the wind suddenly round 
bis course as the carrion attracts his eye, — then will you abandon 
the deeply-rooted notion that this bird possesses the (acuity of 
discovering, by his sense of smell, his prey at an immense dis- 
tance. 

This power of smelling so acutely I ad<^)ted as a fact &om my - 
youth. I had read of this when a child ; and many of the theo- 
rists to whom I subsequently spoke of it, repeated the same mtb 
enthuaasm, the moxe particularly as they eonudered it an ex- 
traordinary ^{i of nature. But I had already observed, that 
Nature, altbou^ wonderfully bountiful, had sot granted more 
to any one individual than was necessary, and that no one was 
possessed of any two of the senses in a very high state of perfe&- 
tbn ; that if it had a good scent, it needed not so much acuteneas 
of nght, and vice versa. When I viuted the Southern State*, 
andhadlived, as it were, amongst these vulturesfor several years, 
' and discovered thousands o£ times that they did not smell me 
when I approached them covered by a tree, until within a few feet, 
and that when so near, or at a greater distance, I ^ewed myself 
to them, they instantly flew away mud) frightened, the idea eva- 
porated, and I assiduously engaged in a series of experiments to 
prove, to rmfselfaX least, how far this acuteness of smell existed, 
or if it existed at all. 

I sit down to communicate to you ^e results of those ex- 
periments, and leave for you to conclude how far, and how 
long, the world has been imposed on by the mere assertions of 
men who had never seen more than the skins of our vultures, or 
beard the accounts from men caring little about observing na- 
ture closely. 

My iirrt experimoit was as follows : 

I jH«cured a skin of our common deer, entire to the boofi, 
and stuffed it car^ully with dried grass until filled rather above 
the natural oze,— suffered the whole to become perfectly dry, and 
as hard as leather, — took it to the nuddle of a large open field, — 
laid it down on its back with the legs up and apart, as if the animal 



:!,a,l,zc.bvG00gIe 



174 Mr Audubon on the Habits of the T^rket/ Baxxori 
WAS dead and putrid. I then retired aboot a few hoodred- 
yards, and, in the lapse of some tBinutea, a vulture, coarnng 
roand the fidd, tolerably high, espied the ektu, Buled directly 
towards it, and aligbCed within a few yards of it I ran imme- 
diately, covend by a large tree, until within about forty yards, 
and from that place could spy the tnrd with ease. He ap- 
pivadied the skin,— 4ocAed at it without apparent susfuooDy— 
jumped oa it, — nused his tail, and voided itself freely (as, you 
well know, all hoAs of prey in a wild state generally do before 
feeding),-~-then approaching the eyes, that were here solid 
j^ebes of hard dried and painted day, attacked first one and- 
tbo) the other, mth, however, no further advantage than that of 
dtMrrao^ag then. This part was abandoned ; the bird w^ked 
to the other extremi^ of the pretaided animal, and there, widi 
modi exertion, tore the stitches apart, unol much fodder and 
hay was puUed out, but no flesh could the bird find, or smell ; 
he was intent on discovering some where none existed, and, after 
rcitaated efforts, all useless, he took flij^t, coursed about the 
Gdd, when, suddenly rounding and falling, I saw him loll a 
snnli garter make, and swallow it in an instant: The vulture 
row again, sailed about, and passed several Umes quite low over 
my stuffed deer skin, as if loath to abandon so good-looking a 
prey. 

Judge oF my feelings when I plainly saw diat the vulture wfaiA 
codd not discover, tbrou^ its extraordinanf aetut of ameB^- 
that no flesh, dther fresh or putrid, existed about that skin, 
could, at a glance, see a snake scarcely as lai^ as a man^s fin- 
geFf alive and destitute of odour, hundreds of yards distant 
I ctMiduded that, at all events, his ocular powers were mui^ bet* 
ter than his sense rtf emell. 

Second Experi/meiU.-^'i had a large dead bog hauled stnne 
distance from the house, and put into a ravine, about^twenty feet ' 
deeper than the surface of the earth around it, nattow and wind- 
ing, much filled with briars and high cane. In this I made 
the n^roes conceal the hog, by binding cane over it, until I 
thought it would puszle ether buzzuds^ carrion crows, or any 
odwr Inrds, to see it, imd left it fi» two days. This 'was 
early in tfae month of Jidy, i^ten in this latitude a dead body 
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beomes putrid and extremely fetid in B dwrt time. lMw,fn>m 
time to time, maoy vultures in setuch oS food bwI over the field 
and ravine in all directitHU, but nwe discovered the carcase, al- 
though during this lime, several dqga bad visited it, and, &d 
pletUifully on it- I tried to go near it, but the sm^ was so iq. 
sufier^Ie when within^thirty yarda, that I abandoned it, and 
the remnants were entirely deetroyed at last through natund 
decay. 

. I then VxAi- a young pig, put a knife through its neclt, and 
made it bleed on the earth and grass about the same place, and 
having covered it closely witli leaves, alao watched the result 
The vultures saw the fre^ blood, ali^ted about it, followed U 
down into the ravine, discovered by the blood the pig, and de- 
voured it, when yet qwte fresh, within my ught. 

Not contented mth these experiment, which I already thought 
fully cwicluave, having found two young vultures, about the 
use of pullet^ covered yet with down, and looking more lik« 
quadrupeds than birds, I had th^i brought home rad put 
into a hu^ coop in the yard, in the view of every body, and 
attended to Ih^ feeding myself. I gave them a great numbw 
of red-headed woodpeckers and parokeets^ birds then easy to 
}Hocuie, as they were feedii^ daily on the mulberry treei in 
the immediate ndghbourhood of my orfdlians. 

These the young vultures could tear to pieces by putting both 
feet on the body, bioA apfdying the lull with great ioree. So aor 
customed to my gmng towards them were tb^ in a few dayi^ 
that, when I ^iqiroacbed . the cage with hands filled with gWK 
for tbeto, they immediately b^an bisang and gcsticulatiDg v^ 
tpuch like young [Ugeons, and putting their bills towards eadl 
other, as if expecting to be fed mutually, as Mms parent ba4 
done. Two weeks elapsed i black feathers made their appean- 
ance, utd the down diminished. I remarked, an extraordinwy 
increase of their legs and bill ; and thinkii^ them fit for trial, I 
cksed three- ndes of the cage with plaok, leaving the front only 
with bare for them to see through ;— had the cage cleaned, 
washed, and sanded, to remove any filth attached to it fnw 
the putrid flesh that had beea in it, aud turned Jt» front imin&> 
^stely.fixnn the course I usually took toirards it with food. Sat 
them- 
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I approached it often bare-footed, and soon percaved that if 
I did not acddentally make a nmse, the young Inrds reBnained 
in tb^ silent upright attitudes, until I shewed mys^ to tlieni 
by turning to the frcmt of th^r prison. I frequently fastened a 
dead squirrel or rabbit, cut open, with all the entruls hanging 
kxffiely to a long pole, and in this situaUon would put it to the 
back part cS the cage ; but no hismng, no movonent was made : 
when, on the contrary, I presented the end of the pole, thus co> 
vered, over the cage, no sooner would it ^pear beyond tbe edge, 
than my hungry birds would jump against the bars, biss furious- 
ly, and attempt all in tb^ power to reach tbe food. This was 
repeatedly done with fresh and putrid substances, all very eon* 
genial to tbor taste. 

SaUs6ed within myself, I dropped these trials, but fed them 
until full grown, and then turned them out into the yard of the 
kitchen, for the purpose of picking up whatever substances 
might be thrown to them. Their voradty, however, aoao caused 
limr death : young pigs were not safe if within their reach ; and 
young ducks, turkeys or chickens, were such a constant temptt^ 
tkm, that tbe cook, unable to watch them, killed them both, to 
put an end to their depredations. 

Whilst I bad these two young vultures in confinement, an 
extraordinary occurrence toa^ place respectmg an old bird of 
the same kind, which I cannot help relating to you. This biid 
sailing over the yard, wlulst I was experimoiting with (he pole 
and squirrels, saw tbe food, and alij^ted oa the roof of one t^ 
tbe outhouses ; then ali^ted on the ground, walked directly to ~^ 
the cage, and attempted to reach the food within. I approadied 
it carefully, and it hopped off a short distance; a« I retired, it 
returned, when always tbe appearances of the strongest congra- 
tulations would take place from the young towards this new 
cnner. i directed several young negroes to drive it gently towards 
tbe stable, and to try to make it go in there. This would not ■ 
do ; but, after a short time, I helped to drive it into that part of 
tbe gin-house where the cotton-seeds are deporited, and there 
caught it. I eaaly discovered that tbe bird was so emauated, 
that to ibis state of poverty only I owed my success. I put it 
in wiUi the young, who both at once jumped about him, ma^ 
king most extraordinary gestures of welcome; whilst tbe old 
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lari, quite diacomfited at his confinement, laihed both witb 
great violence with his bilK Fearing the death of the young, I 
took tbem out, and fed plentiful]; the old bird ; his appetite 
had become so great through fasting, that he ate too much, and 
died of suffbcatilon. 

I could enumerate many more iostances, indicating Uiat the 
power of smelling in these Inrds has been grossly exaggerated, - 
and that, if they can smell otigects at any distance, they can see 
the same objects much fartiier. I would ask any obwrver of 
the habits of birds, Why, if vultures could emell at a great dis- 
tance t^^ prey, they should sp^id the greater porticm of thdr 
lives hunting for it, when they are naturally so lazy, that, if fed 
in one place, they never wiU leave it, and ma-ely make such 
a change as is absolutely necessary to enable them to reach it F 
But I will now enter on tbeir habits, and you will easily discover 
how this far-famed power has originated. 

Vultures are gregarious, and often assodate in flocks of twenty, 
forty, or more ;--4iunung thus together, they fly in ^ght of each - 
other, and thus cover an immense extent of country. A flock of 
twenty may eaaly survey an area of two miles, as they go turn- 
ing in large circles, often intersecbng each other in their lines, 
as if forming a vast chain of rounded links ; — some are high, 
whilst others are low;— not a spot is passed unseen, and, con- 
sequently, the moment that a prey is discovered, the favoured 
bird rounds to, and by the impetuouty of its movements, ^ves 
notice to its nearest companion, who immediately follows him, 
and is succes^vely attended by all the rest. Thus, the farthest 
from the discoverer being at a considerable distance, sails in a 
direct line toward the spot indicated to him by the flight of the 
otherB, who all have gone in a strught course before him, with 
the appearance of being impelled by this extraordinary power of 
smelling, so erroneously granted them. If the object discovered 
is large, lately dead, and covered with a skin too tough to be ate 
and torn asunder, and a&rd free scope to their appetite, they 
rcintuD about it, and in the neighbourhood. Perched on high, 
dead limbs, in such conspicuous positions, are ea^y seen by 
other vultures, who, through hatut, know the meaning of 
such stof^ges, and join the first flock, going also (Erectly, 
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and afixding further endoiee to thaw peraone vito are aMufiad 
with appesraoces onl^. In this maimet I bam se^i seraal hun- 
dreds of vultures and carrion-crows asBembled ueu a dead ox, 
at the duflk of eveiung, that had tHily two or three in the morst- 
ii^ ; when some of the latter comers had probabl j travelled 
hundreds of imles Hearchtng di^ently diesM^vea for food, and 
pcobably would have had to go much &rtber, had Ik^ not 
eqiied this associatian. 

Arotmd the spot both species remain ; some of tbem htm 
time to time examining the deail body, giving it a tug in thooe 
parts most accessible, until putridity ensues. The aceumultt- 
ted number then fall to wcffk, exhiUting a most disgusting jac- 
tuie a£ famished cannUMls ; the strangest driving the weidieM^ 
and thb Utter harassing the former with all the power that a 
disappcnnted hungry BtMuach can produce. They are seen jump- 
ing o£F the carcase, reattacking it, «iteiing it, and wreatling iat 
pardons partly swallowed l^ two or more of them,' hisnng at a 
furious rate, and clearing every moment thOT noetiils from the 
filth that ento^ there, and stops th^r breathing. No doulrt, re- 
mains on my mind, that tiie great outward dimensions of these 
nostrils were allotted them (at that espeeial and necessei^ pur- 
pose. 

The animid is soon reduced to a mere skeleton, no portiiHi 
. of it being now too hard not to be torn apart and swallowed, 
leaving moely the bare bones. Soon all these bloody feeders 
are seen standing gorged, and scarcely able to take wing. At 
such times the observer may apjHtwch very near the gcaap^ 
vhilsc engaged in feeling, and see the vultures in coBtact 
with the dogs, who really by smelling have found the prey. 
Whenever dua happens, it is with the greatest reluctance that 
the tnrds suffer themselves to be driven off, althou^ frequently 
the sudden scowl or growl of the dog^ will causejneuly aU the 
vidtures to rise a few yards in the air. I have several times 
seen: the buzzards feeding at one extremi^ of ^e carcase, whilst 
the dogs were tearing theolher ; but if a nngle wolf iqiproaehed, 
or a pah: of white-headed eagles, driven by extreme himger, then 
llie place is abasdnned to diem until th^ wants are supplied. 
, The iiepast fimshed, each Inrd gradually rises to the Ugbeit 
branches of the nearest trees, and remains there until the full 
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^igatrnt of all the food they have swallowed is coin}deted ', fn»n 
time to time opening their wings to the breese or to Hie sun, ti- 
ther to oool or wann tfaemselves. The traveler may then paos 
under them tinnc^ced, or, if noticed, a mere sham of flying ofi is 
made. The bird slowly recloses its wings, looks at the persMi 
as he passes, and remains there until hunger again urges him 
onwards. This takes oftentimes more than a day, when gr». 
dually, and very often MDgly. each vulture ia seen to depart. 

They now rise to an tnunense height, cutting, with great e)^ 
gance and ease many drcles through the ^r ; now and thai 
gently closing their wings, they launch themselves oUiquely 
with great swiftness for several hundred yards, check wd .re- 
sume their pordy movements, ascending until, like mites ia the 
distance, they are seen all togeth«' to leave that nag^bourhood, 
to seek further the needed means of subsistence. 

Having heard it said, no doubt with the desire to prove that 
buzzards smell their prey, that these birds usually fly agmnat 
the breeze, I may state that, in my opinion, this action is urn- 
ply used, because it is easier for birds to maintaio themselves on 
the wing enoount^ng a moderate portion of wind, than when 
flying before it ; but I have so often witaessed these Inrds bear- 
ing away luider the influence of a strong breeze, as if enjoying 
it, that i consider either case as a mere incideat connected with 
their pleasures or their wants. 

Here, my dear Sir, let me relate one of those facts, curious 
in itself, and attributed to mere instinct, but which I cannot 
admit under that appellation, and which, in my ofnuion, so bi»'- 
det^ on reoMfi, that, were I to caU it by that name, I hope you 
wiU not look od my judgment as erroneous, widiwt your fur- 
ther investigating the subjects in a more general p(»nt of view. 

During one of those heavy gusts that so often take place in 
Louiaana in the early part of summer, I saw a flock of these 
birds, which had undoubtedly discovered that the current of air 
that was tearing all over them was a mere sheet, raise themselves 
obliquely agunst it with great force, sUde through its impetuous 
cunwnt, and reassume above it th^r elegant movemrats. 

Tbe power given to them by nature of discerning the ap- 
praadiiag death of a wounded animal, is truly remaricable. 
They will watch each movement of aaj indrndual thus aasaiWd 
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l^ mipsfortune, and fdlov it with keen perseverance, until the 
lom^tf life has rendered it thdr prey. A poor old emaciated 
horse or ox, the deer mired on the margin of the lake, vrhere 
the timid animal has resorted to escape flies and musquitoes so 
fatiguing in summer, b seen in distress with exultation by the 
buzzard. He immediately allots, and if the aaimal does not 
extricate itself^ wuts and gorges in peace on as much of the 
flesh as the nature of ^e spot will allow. They do more, they 
oden watch iJie young kid, tbe lamb, and the jng issuing from 
the mother's womb, and attack it with direful success ; yet, not- 
withstanding this, they frequently pass over a healthy horsey h<^, 
or other animal, lying, as if dead^ basking in the sunshine, with- 
out even idtering thar course in the least. Judge then, my 
dear Sir, how welt they must see. 

OpportunitieB of devouring young living animalB are so very 
frequent around large plantations in this country, that to de- 
ny th«n would be ridiculous, although I have heard it attempts 
ed 1^ Eurc^iean writers. 

During the terrifying inundations of the Mississippi, I have 
very frequently seen many of those birds alight on tbe dead 
floating bodies cS animals, drowned by the water in the low 
lands, and washed by the current, goi^g themselves at the 
eXpence of the Squatter, who often loses the greater portim of 
fats wandering flocks on such occasions. 

Dastardly wiUi all, and such cowards are they, that our 
smaller hawks c^i drive them off any place ; the little king 
Wrd proves, indeed, a tyrant whenever he espies the large nwt- 
rauder sailing about the spot where his dearest mate is all in- 
tuit on incubation ; and the eagle, if hungry, will chace him, 
force him to disgts'gc his food in a moment, and to leave it at 
his disposal. 

Many of those bird^ accustomed, by the privileges granted 
th«n by h»w, of remaining about the cities and villages in our 
southern states, seldom leave them, and might almost be called 
a seoMid set, dificring widely in habits from those that re^e 
constantly at a distance from these places. Accustomed to be fed, 
they are still more lazy ; their appearance exhibits all the non- 
chalance belonging to the garrisoned half paid soldier. To move 
is for tb»n a- hardship, and nothing but extreme hunger will 
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make them fiy down from the roof of the kitchoi into the yard, 
or follow the vehicles employed in ctearing the streets Irom dis~ 
agreeable substances, except where (at Natchez for instance) the 
number of these expecting paraates is so great, Uiat all the re- 
fuse of the town, within thdr readi, is insufficient ; i^tsa tiiey 
are seen followuig the scavengers'' carts, hopping, flying and 
ali^ting all about it, amtHigst grunting hogs and snarling 
dc^, until the contents, having reached a place of desttnaticm 
outside the suburbs, are emptied and swallowed by them. ■ 

Whilst taking a view of that city from her lower ancient frat, 
I have for several days seal exhibitiwis of this kind. 

I do nCit think that the vultures thus attached to the citjes are 
BO much inclined to multiply as those more constantly resident 
in the forests, percenving no diminution of number during the 
breeding season, and having remarked that many individuals, 
known to me by particular marks made on them, and a special coif 
of countenance, were positively constEUtUy residrots <^ the town. 
The Vultur aura is by no means so numerous as the attra- 
tiiB. I have seldom seen more than twenty-five or thirty together ; 
where, cm the contrary, the latter are frequoitly associated to 
llie number of an hundred. 

The Vultur aura is a more retired bird in habits, and tOore 
inclined to feed on dead game, snakes, lizards, frogs, and the 
dead fish that frequently are found about the sand-fiats of rivers 
uid bcwd^s of the sea-^ore ; is more cleanly in its appearance, 
and, as you will see by the difference in the drawings of both 
species, a neater and better formed bird. Its flight is also vastly 
superior in swiitness and elegance, needing but a few flaps of its 
large wings to raise itsdf from the ground ; after which it irall 
sail for miles, by merely turning either on cm side or the other, 
and using his tail ao slowly, to alter his oourae, that a person 
looking at him, whilst elevated and sailing, would be inclined to 
compare it to a machine fit to perform just a certain descriptifm 
of evolutions. The ntuse made by the vultures throu^ the air 
as they glide obliquely towards the earth, b often as great as 
that 1^ our lai^;est hawks when falling on their prey ; but they 
never reach the ground in this manner, ^ways diecking whoi 
about 100 yards high, and going several rounds, to examine 
well the gpot the^ are about to a^gJU on. The Vultur aura 
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cannot besr cold weather well ; the few who, during die he^ of 
the summer, extend their excumaos to the saddle or aordiem 
States, g^terally all return at the approadi of winter ; and I be- 
lieve also, that very few of these birds breed eastward of the 
Fine Swamps of West Jersey. They are much attached to par- 
ticular roosting trees, and I know will come to them every nigfat 
from a great distance : on ali^dng on these, each of them, 
anxious for a chcHce of place, creates always a general disturb- 
ance, and <^en, when quite dark, their hissing avaae is heard in 
tx^eu of this indination for supremacy. These roosting trees 
of the buzaards are generally in deep swamps, and moetly 
high dead cypresses ; frequently, however, they roost with the 
«arrion-crows (Voltur atr&tas), and then it is on the lacgest 
dead tinober at our fields, not unfrequently close to the houses. 
Sometiraes also tfiis bird will roost close to the body of a thick- 
leaved tree ; in such position I have killed sev«-al, when bunt- 
ing wild turkeys by moralight nights, and mistaking them for 
these latter birds. 

In Misiusfflppi, Loui«ania, Gkorgia and Carolina, tbey pre- 
pare to breed early in the month of February, in common with 
almost all the genus Falco. The most remarkable habit at- 
tained to their life is now to be seen ; they assemble in parties of 
^ght or ten, sometimes mc»re, on large fallen logs, males and 
females exhibiting the strongest desire to please mutually, and 
forming attachments by the choice of a mate by each male, that, 
after many caresses, leads her <^ on the wing from the group, 
neither to mix or assodate with any more, until their offapTing 
ere well able to follow them in the mi ; after that, and until in- 
cubation takes place (about two weeks), they are seen sailing 
side by side the whole day. 

These Urds form no nest, y^ are very chmce respecting Uie 
place (^ depont for thar two eggs. Deep in die swwnps, but 
always above the line of overflowing water mark, a lai^ hol- 
lowed' tree is sought, dther standing or fallen, and the e^^ are 
dropped on the mouldy particles inude. Scnnetimes immediate- 
ly near the entrance : at other times as much as twenty feet. in. 
Soth Urds incubate alternately ; and both feed each other whilst 
nttii^, by di^r^ng the contents c^ the stomach, or part of 
thran, immediately ckwe before the bird that is sitting. Thirty- 
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two days are needed to brtng forth the young iroin the riieU, 
— ^ thick down covers them completely,— the parads at that 
early period, and indeed for oeariy two weeks, feed them, by 
gorging food connderably digested in th«r bill, in the manner 
t£ the common jMgeons ;— 4he down acquires length ^ beoomes 
diianer, and of a deeper tint as the bird grows older. The 
young vultures at three weeks are large for their i^, w^gfaiag 
then upwards of a pound, but extremely clutnsy and inactive; 
unaUe to keep up thnr wings, then partly covered by large pm 
feathers, drag them almost to the ground, bearing thor whirie 
wei^t on the full length cS tbeii 1^ and feeL 

If approached at that time by a stranger or enemy, they hiss 
with a ntnae resembling that made by a strangling cat fx fixt, 
swdl themselves, and hc^ nde-ways as fast as in their power. 

The parents whilst ntdng, and equally disturbed, act in the 
same manner— fly only a very short distance, waitjog there the 
departure <tf the o&nder to reassume thar duty. A» the young 
grows hu^r, the parenu throw thor food merely bef<He them, 
and, with all tbar exertions, seldmn bring their offspring tax. to 
the field. Their nests become so fetid before the 6nal depar^ 
ture of the young birds, that a person forced to remain there 
half an hour must almost be suffocated. 

I have been frequently told that the same pair will not aban- 
' don their first nests or place of deposit, Unless brokoi up during 
incubation. This would attach to the vulture a con^ancy of 
afitetion that I cannot believe exists, as I do not b^eve that 
pairing in the manner described is c^ any longer duration than 
the oecessitouB call of nature for the one season ; and, again, 
were tfiey so inclined, they would never ccmgregate in the man- 
ner they do, but would go in single pairs all their lives like 
eagles. 

Vultures do not possess in any d^pre the power of bearing off 
their prey as falcons do, unless it be slender portions of entruls 
hanging by the bill. When chased by others from a carcase, it 
even renders them very awkward in thdr flijgfat, and fiwces 
- them to the earth i^n almost inimediately. 

Many persons in Europe believe that buzzards prdW putrid 
flesh to any other. This is a mistake. Any flesh that th^ can 
•t once tear with their very powerful bill in {neces, is swaDowed, 

,o;,|c 



184 pr Graham's lAH ^Bare nmta. 

no matter bow fresh. What I have said <4 thai killing and 
devouring young m*™ >»!'') are sufficient proi^s of this ; but it 
frequently hiq^jeu that these birds are Jbned to wait until the 
hide of their prey vill ffve way to the bill. I have seen a laige 
dead alligator, surrounded by vultures and carrion crows, of 
which nearly the v/hole <d the flesh was so comfdetely decom- 
posed before these birds could perforate the tough skin of the 
monster, that, when at last it took place, their disappointmrat 
^was apparent, and (he matter, in an almost fluid state, abandon- 
ed by the vultures. 

It was my intration to give you further, details respecting Uiis 
Inrd in the present letter, particularly of the anatomical struc- 
.tureof its head and stomach, wberan I have had the jdeasureof 
meeting cmroborating evidence, through the obsra^atiMis made 
on the same by a learned anatomist of this city, Dr Knox. My 
time, however, is at present quite limited ; but I will very soon 
resume the subject with great pleasure. 

Dee. 7. 1826. / 



- ListqfRare Plants ivAicft have Flowered in the Royal BiOanic 
Garden, Edinburgh, dwrmg the last three rnonths; with 
Detcriptiona of several New Plants. Communicated by , 
Dr Gkaham. 

10th December 1826. 
Aralia OTtinosa. 

This plant has stood on the open wait three winlen, protected partiallj 
with broDin twigs, but never flowered tifl Uie beginning of Novemb^ 
last, having nearly readied the top of a wall iburteen feet bigfa. 
Aspleniiim flabdlifoliuui. 
Aster pulcherrimus. 
Banksia integrifolia. 
Begonia undulata. 

B, tiaduiaia ; ftuticosa ; foliis infequaliter cardatis, undulaUa, intc^enimis, 

g^brls, nitidis ; capsulee alia rotundsUs s^ualibua. 
DBflcsiFTiov. — Slem erect, tur^d bebw, tapering upwards, annular ; 
when young slightlj hispid, green, and having numerous small, oblong 
white spots} when older smooth, and of a Teddiih.grej colour; branch- 
ed,branche8axil1&ryandalteraate. £eaM<peUoled, alternate, distichous, 
unequally cordate, smooth and shining, undulate, acuminate, fuU Rreen 
on the upper surfiice, paler and minutely dotted below, 3 inches long ; 
edges occasionally reddish, espedally when young, callous, quite entire, 
but having a dot, like an obtolete tooth, at the termination oi each vein ; 
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oetiole* Uipld, etpccUQy on the older bnndies, one-(burth of an indi 
lonR. Slipuia Taiying in size and shape, pointed, transparent, reddiah, 
and spotted like tbe etem, caducous. Fanidt supported on ibotetalki 
about half tbe lenf^h of the leavea, dichotomous, smooth and shming. 
Braelas unequal, shorter than the pedicel, pellucid, colourless. Floatn 
white 5 oorolia of the male of four petals, of which the two outer are large 
and cordate, that of the female of fire petals, the lareeat about one-third 
of the length of the wings of the capsule. Cajuufe, wings rounded, taper- 
ing towards the peiEcel. Stigtnala convolute, pubescent, wlUi two promi- 
nent angles on each, yellow. SIOKUtu numerous, yellow. Seeat very 
numerous, covering the prrjecting wings of their green receptacle. 

We received this plant in 1B26 Irom M. Otto at Betlin, under the apedflc 
name here adopted, and were informed that the natiTe country wu Bra- 
zil. It has been kept in the stove. 
BigTUHiia candicans. 

Thia plant has never pei^ectly evolved itt flowers, but these have repeat- 
.j._ 1 3 ...i. .,.- I i._. __!.__ -'ley Biere ju" ' 

able length along tbe glass. 

Brexia madagaBcaiiensis. 

Buddleia brasiliensis. 

B. braaUenii* f loliis deltoldels, per petlolos decurrentibus, connatis, imgu- 
lariter dentnto-crenatis, lloribus veitldllatis, bracteatis, ramis t^tragonis, 
lanstis. 
DescKiFTioN— 5AniA erect- Stem nearly round. BrantAa oppodte, de. 
.cussating, young shoots Ibur-sided, covered with a white wool, which 
BubsequenUy peels o% expo^g the brown and cracked bark. Leanet 
opposite, decussating, when young oblong, aAerwards becoming wider at 
the base, and more pointed, so as to be nearly deltoid, unequuly tooth- 
crcnated, broadly decurrent along tbe petiole, where quite entbe, con- 
nate, soft, tomentous, especially below where white, gri>en above, reticu- 
lated. Fleaen vertltallated, the lower whorl on two short axiUair foot- 
stalks t vertMAui leafy ; hraetea small, pointed, green, placed on the out- 
ride of the whorls. Calyx persisting, green, covered with white to 



the calyx ; iU/le filiform, at length exserted ; »t^ma rounded, lobular, 
deep green. 
Seeds communieated to tbe Botanic Garden by Mr Hunneman In 1S24, 
and recdred by him tiom RubsIb under the name here adopted. Spren. 
gel quotesunderituddlstairanl[>n>H,S.p#i/«fii(lii of Humboldt; but this 
' u qiUte distmct &om our plant. 
Convt^Tulus candicans. 

Flowered on the wall outside one of the stoves. 
Ctataegus glabra. 

This fine plant was covered with flowers on the opea wall in November, 
and will contiDue so during this month also, un^ss the weather prove 
very sevetft It seems probable that it came into flower, and pushed 
much now wood, at this season, in coiisequence of tbe warm rains which 
succeeded the unusually long continued hot and dry weather of summer 
and autumn. If it shall prove suffidently hardy for the open ground, 
there have been few more demrable additions made to the ahnHibery ; 
And it has alrudy borne, without injury even to its flowers, a cold of 
iSf Fahr. 
Crinum anranale. 
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Ctotalaria dic^otoma. 

C. ^AoUima ; FrutkoBa, difRiiu ; fiiliis tenlatls, fblloBB cuneato-elllptkli, 
pilomusci^, mucronatjs ; Etipulu lubiUotis, reflexis, pcrdstentibiu ; ra- 
cemis Bubcapitatb, opposltifoliis. 

DXBCKiPTioii — Stem vest, round. SronuAei Ions, itrai^liiig, pubes- 
cent, and slightly iuirowed towards the top, subdichotomoua, one of 
the limbs beiuf geaerally a Ettle thicker than the otiier. Leimt* ter- 
nate, leaflets eUlptical, mucronste, wedge-shaped at the base, rather 
longer than the petiole, and supported on -very short, equal, partial 
footstalla, soft, covered with minute pubescence, very Indistinct on the 
upper sur&ce, briglit green, and becoming mottled in &dine, middle 
rib strong,petiolea half an inch long, furrowed, spreading at rignt angles 
to tlie branch. Bacema opposite to the leaves, subtriquetraus, occa. 
nonally one flower in the middle, the rest crowded near the top. Bmo- 
Ua like the stipulffi, but less &equentl; reflected. Co^ bilalnate, hairy, 
segments pointed, green ; uptier lip 2.parted, sa^nimts divergii^ ; lower 
lip 3-parted, segments panilel, closely ^ipUed to the ouiniu CoroOa 
yellow ! uwjtfimi roundM, refleied, streaked with brawn on the back, 
daw ftirrowed and hairy on its lower tide ; ala involute, shorts than 
the vexillum ; carina pointed, equal in length to the sIk, split at its base, 
its lower edge forming nearly a ri^t angle. StamtTu monadelpbaus t 
filamatti very slender, five nearly as long as the style, simHirting small 
round (abortive ?) ai^ten, five shorter tuving oliliwig anuurs f>f deep^ 
yellow colour. Gtmen pubescent, flattened ; ijyfs tui^ at the bMi^ 
above which it is bent nearly to a right angle, filifcrm, hairy, perdsting; 
ttigma small and pointed. Ltgmmen covered with small adpressed h^n, 
inflated, nearly cylindrical, dightly fiirrowed above. Strdi numerous 
(alMUt 14), kldney.sh^>ed, and arranged in two rows, at least when 

The seeds of this plant were brou^t to the Botanic Garden &om Mexico 
in 1824 by Dr Mair, and the punts have flowered in our store during 
the last4wo years. 

Cypripedium insigne. 

Diantbus ^dcosus. 

Plowsred fieely in the open border. 

Eucalyptus cordata, and E. perfoliata. 

These two plants have bem covered with buds on the open wall during se- 
Teral weeks, but have not expanded any flowers. They have not, how- 
ever, been in the least injured by the late severe frosts; and the last has 
been out of doors for Uiree years. 

Laotana hirta. 

I~ hirla ; inenna ; fbliis oyato-lance^tu, acuminatis, rugosls, supra hirds, 
subtus nitidis, serrato-cre^tis, basi cuneatia integerrimis ; pedunculis 
axillaribuB, foliis brevioribus ( bractels ovatis, acuminatis. 

Debchiptioh Shrub erect ; braruhei 4-sided, brown, slightly haiij, 

an^es blunt ; Itairi most conspicuous and harsh, and suberect on. the 
Toung shoots. LeoBSM petioled, opposite and decussating, wrinkkd, 
hispia above, shining, and destitute of all hairs below, excepting on 
the veins, where there are a few, acuminate, wedge-obaped, and quit« 
entire at the base, the rest serratOi^renate, veins prominent behind t 
petioles short. Floatn capitate. Braclea ovate, acuminate, smaller 
inwards, hairy. Co^ sessile in the axil of the btactea, camponukte, H' 
labiate, the &pB placed laterally, hairy, small, greetush,wtut& ConUa 
white ; fuAe equal in length to the bractea, sli^tly curved iqiwards, di- 
lated in the ctntre, about twice the length of the limb, hairy aapedally 
on the outside and in the throat, quite smooth within the calyx, hain sub- 
erect ; Jinii 1-parted, lateral segments blunt and smallest, lower s^meBt 
Hubrotund, upper retuse, smooth above, hairy below.- Slament Inserted 
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Into the tube of the coiDlU, at the tnoutli of tlw t»fyx I jUmwhO short 
anl/tart broim, SHgittitte> Gomun ovtte, green ; <^ dioit, reacUng to 

the mouth of the calyi ; ttigma Urse, rounded, greenuh, placed on the 
anterior part of the it^le, which prqjectB a little wfty bejend it. Drvp» 
round, deep purple, juicy j nut bflocuUr. 

The leavefi, when bruUed, emit a amell considerablj resembling the drj 
root of ViUerioBa iiffcinalii. 

Tliia species is a native of Mexico, from whence Uie seoda wa« brou^t by 
Lord Napier in 1R26, and obli^nglj commimlcttted to the Botanic Gar- 
den. They, and the seeds of many other species, some of them eutln^y 
new, were picked by hU Lordship from plants in the wild state, among 
the mountains of Arizaha, or Beal del Monte. It is much to be d«- 
eired that others of our countrymen woul - - - 

ponunitiea afforded them, of contributing tc 

MetrosideroB lanceoUta. 

This plant has stood on the open wall ibr three winters, parthdly protected 
wiUi broom twigs. 
Monarda punctata. 
Passiflora capsularis. 
Fatersonia j^uca. 
Filea mucosa. 

This curiouB little plant, so weU Illustrated in the Collectanea Botanic* Of 
lindlej, has for several year* flourished in our stove ; hut I kave not 
observed it frequently in coUecUons. 
Ruellia anist^hylla. 
Silene regia. 

Tbis fine plant was sent, while in flower, from Mr Ferguson's of Bait^ 
whose gs^ener raised it from seed sent froin Montreat 
Venda roatrata. 

It would be intereating to know, whether any remarkable de- 
viation ftum the usual prepress of vegetation has been observed, 
in consequence of the veiy uncommon degree of heat, and un- 
interrupted drought, of this season. Nothing easily accounted 
for by reference to these, has been noticed in the Botanic Gar- 
den, except the period of fiowering in the Cratagita glabra. I 
have often observed, that, in different seasons, certain plants 
flower much before, or not till long after, their usual period, 
when the state of the weather would have led us to expect the 
very reverse. This season, the hairy-leaved Lomtus Tinua will 
not be in flower till towards the end of January ; two years ago, 
after a very inferior season, it was in full flower during Decem- 
ber. The Arbutus Jrtdrachne, and laurel-leaved variety nd Ar- 
hy^ut Unedo, nailed to a wall with a south exposure, are ctmsi- 
derably later than plants propagated frpm the same stock, and 
^?owii^ as atandaid^ though tlie soil where they ore c^aced is 
equally loose and dry. The tender idants in our borders seem 
to have suffered leas from the froGt which we have had lately, than 
they usuaUy do, probably owing to the dryness of the soil ; for 
the rains hare yet penetrated but a little way below the suiface. 
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CelesHal Phenomena from January 1. lo April 1. 1887, c^ca- 
laied Jbr the Meridian of Edinburgh, Mean Time. Bjr 
Mr Geokge Inmeb, Aberdeen. 
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F.dl^ i^lhe Sun ofigih November 1826. 
As the Be^ning of the Eclipse could not be seoi at Ab^deen, dwlng to 
clouds, the fblloving te the observed time of the End, as made at the Obaeiv 
vahny there i 

En<loftheEcUp9e,at - Il» 49' 46",0 a. h. 
Mean Time, after applying the error of the clock, which was obtained by the 
sun's tran^t on that day. The time of end U certain to tw second. 

At Edinburgh, ndther the banning nor end of the Eclipse was observed. 
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Proceedings of the Royal, Sodety ^Edmburgit. 

Nov. 27. 1826.— At a General' Meeting held at the Society's 
new apartments on the Mound, the following Office-bearers were 
elected for the ensuing year : — 

Sir Waltek Soott, PreaidmL 

Sigbi Hon. Lord Chief Baron. Lord Glenle^. 1 p«.ii_to. 

DrT.C.Hope. Professor EusseL / *^'»*^'»~*~^ 

DrBcevater, Stcretarf/. 

Thomas Allan, Esq. Trtatmtr. Junes Skene, Esq. Cmator i^the Miuaim. 

PHYSICAL CLASS. 

Lord Nevton, PreMent. John Rotuiuan, Esq. Stavtorg. 

Sir WUliam Forbes, Bart. Dr Turner. 1 CamueOan 

Dr Home. Sir T. M. Brijbftne, E. C B. yfirrOn Phg. 

PnrfsMOT Vidlace. Dr Grahun. J tkat Clan. 

LITERARY CLASS. 
Henry MackeoEie, Esq. PnridenU P. F. TjUer, Esq. Stertlary. 

BJgfat Hon. Lord Advocate^ Dr Hibbert. j 

Bir Heiuy Sardine. Lord Meadowbank. ! 

Sir John Hay. Ihomaa Klnnetr, Esq. J 



I Cami»Sonjt)r A* 
LUerarf Cbut. 
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Procee^tgs of Ae Wemerian Natural ffittoty Sonety. 

1SS!6, Dec. 2. — A.T this meeting Profesaor Jameson read 
]>r Thomas Latta's Observations regarding the Arctic Sea and 
Ice, and the Intended Expedition of Captain Pvry to the Ninth 
Pole. 

Several sheets of the Great Map of the county of Mayo in 
Ireland, the work of our ingemous and active countryman Mr 
William Bald, dvil engineer, now engraving in Paris, were laid 
brfore the meeting ; and the excellent execution of the work 
(done at one half of the London charges) met with universal 
approbation. 

Spedmens of the rare Macartney Pheasant, — a White Spar- 
row lately shot in Fifeshire, — a spedmen of the beautiful Mexi- 
can bird called the Quezal, — and of the Lama of Peru, were 
exhibited; and various interesting articles from the Burmese 
country were shewn and described by Professor Jameson. 

At the same meeting, the following gentlemen were elected 
Office-bearers of the Society for 18S7. 

BontmT JA1IE90TI, Esq. Pnndmi. 
Vice-Pbesidentb. 
Fro&sior Graham. David Falconar, Elsq. 

Sev. Dt Alex. Bninton. MajoT-Geiieral StratOQ. 

Pat. Neill, Esq. Steretar^ James WiUon, £aq. Ubrariam. 

A. G. Ellla, E*{. Tnmarvr. P. Sjme, Esq. PiOnter. 

CoDXClL. 

Dr Hobert Knox. Dr B. E. Grant. 

G. A. W. Axnot, Esq. Dr John Boggle. 

Dr Andrew Coventry. Henry Witbain, Eiq. 

John Stark, Esq. Dr Jidin Aitken. 



SCIENTIFIC INTELLIGENCE. 
METEoaOLoer. 
]. Meteors seen in India. — Colonel Blacker has given the 
Auatic Society an account of a Angular meteor, having the ap- 
pearance of an elongated ball of fire, whioh he observed at Cal- 
cutta, a httle after sunset, when on the road between the Court- 
House and the Town-Hall. Its colour was pale, for the day- ' 
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lig^t was sUU strong, Euid its larger diameter appeared greater, 
and its smaller less, than the semidiameter of the moon. Its 
direction was from east to west, its track nearly horizontal, and 
the altitude about thirty degrees. Colonel Blacker regrets not 
having heard of any other observation of this phenomenon at a 
greater dbtance, whereby he might have estimated its absolute 
haght. As, however, it did not apparently move with the velo- 
aly of ordinary meteors, it was probably at a great distance, 
and consequently of great size. So long as Colonel Blacker be- 
held it, which was for five or six seconds, its motion was steady, 
its light equable, and its dze and figure permanent. It latterly, 
however, left a trun of sparks, soon after which it disappeared 
suddenly, without the attendant circumstance of any report 
audible in Colonel Blacker's situation. . Colonel Blacker con- 
cludes his paper with some interesting observations on luminous 
meteors: and confiders them of perpetual recurrence, although 
day-light, clouds, and misty weather, so ofien exclude them 
from our view. Of their number no conception can be formed 
by the unassisted eye ; but some conjecture may be formed of 
their extent from the fact mentioned by our author, that, in 
urang bis astronomical telescope, he has oflen seen what are cal- 
led falling stars, shootJDg through the field of view, when they 
were not visible to the naked eye ; and when it is considered 
that the glase only embraced one twenty-five thousandth part of 
the celestial hemisphere, it will be apparent that these pheno- 
mena must be infinitely numerous, in order to occur so frequent- 
ly in so small a space *. 

2. Waterspouts in the Irish Channel — Mr James Mackintosh, 
an accurate and intelligent observer, keeper of the Lower Light- 
house on the Calf of Man, in his monthly report to Robert Ste- 
venson, Esq. engineer to the Northern Lighthouses, mentions, 
that " on the morning of Tuesday the 14th November (1826), 
at a quarter to ten o'clock, he witnessed a remarkable phenome- 
na. The morning was clear, the wind from the east, inclining 
a little to the north, when he observed a column of water ridng 
from the sea, oS Kegger Point : this column was about the 

' Od the eulyect of &lling atais seen during the daj, see previous Num' 
bers of this Journal. The work of Brandes ^ords much infonnalion as to tlie 
vatt number of luminous meteors always moving through the atmosphere — 
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hd^ and diameter <^ the lower U^Uwuse tower (wliich is 
50 feet higb, and 18 in diameter), and there was the appearance 
of amndteor fine spra; On the top. It seanedbein rqadre^' 
vdation, and likewise made great progress out to sea, maintain- 
ing the siune figure till lost in the distance. This first oolumn - 
was immediately ff^owed by a similar appearance from the 
same point, and which took tbe same direction. Fahrenheit's 
thCTraometer was at US' ; and tbe barometer fell to S8.5S on the 
evening of Mtrnday the ISth, but had riHen to S9.46 when tbe 
water-spouts were observed on the morning of the 14th. 

8. Whtds in the Polar Regiong. — A decrease of wind inva- 
riably takes place in passing under the lee, not merely of a close 
and extensive body of high and heavy ice, but even of a stream 
oi amali piece8,^-and so immediate is this effect, that tbe mo< 
ment a ship comes under the lee of such a stream, if under a 
press of sul, she righu considerably. Another remarkable fea- 
ture observable in the Polar Regions, at least in those parts en- 
cumbered with ice, is the total absence of heavy or dangerous 
squalls of wind. I cannot call to my recollection, says Captain 
Parry, in tbe Pc^ar Regions, of such squalls as, in otha. cli- 
mates, oblige Uie seaman to lower his topsails during their coo- 
tinuaoce. — Parrji*3 third Voyage. 

We verily believe, that, at the Pf^ itself, neither wind nor 
tide, Twn nor snow, thunder nor lightning, will be found to 
exitt,— or, if any of them exist at all, it will be in the smallest 
poanble-d^ree. — Barroa. ^ 

CHEUISTKY. 

4. The presence of annmal ani vegetal^ matter, or emana- 
tionaJroM them, ^lat lucessaryjbr the formatioti qf Nitre.— 
M. Longchamp, in a memoir read before the French Academy 
of Saences, endeavours to shew, in oppouUon to experiments 
confadered as correct, 1, That nitrates are formed in places 
that cootmn neither animal nor vegetable matter, and which' 
have never been exposed to emanations from animals : 9: 
That the nitric acid is formed In the open air, in materials which 
cont^n not a trace of animal or vegetable matters: 8, That 
the nitric aod is formed entirely from the elements of the at- 
mosphere. 

OCTOBEB — DSCBUBKK 18S6, H. 
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5. Pheaphontt in Kelp. — Repeated trials, we are UiA> by 
'Vttt Mong, have proved, that the roundi^ and longish vnne 
found in the varecsada or kelp, after the remoral c^ the BUttter 
BcJable in water has been ranoved, are prinopally oompoted at 
I^weidiorus. 



6. Geognaiticdl Structure of the Country around Darwar. — 
" The following geological fact is curious^ whether new or not. 
The eastern part of this country, which we call theSooab, iBCom- 
posed of granite, which is succeeded to the westward by an im- 
mense series of schists, extending the whole way to the sea. But, 
between the granite and the schists, is a considerable tract of 
country, condsting of what I would call pseudo-granite, which 
is the debris of the ori^nal granite, again consolidated. It is 
composed of felspar, quartz, and mica ; the griuns of which are 
not angular, like fresh crystals, but are rounded l)y attrition ; 
and I have a specimen with an imbedded mass of felspar about 
the size of a pigeon's egg, completely worn into a round ball. 
From this description, you cannot doubt that this is not original 
granite. And now for my curious fact z This consolidated de- 
bris is almost every where intersected by small v^ns of quartz, 
or of quartz and felspar mixed. Nor have these veins origina- 
ted from subsequent eruption ; for they intersect one another in 
all directions, and often terminate in two ends, in a small por- 
tion of rock. Moreover, this rock often display?, in a slight de- 
gree, a schistose structure, espedaily when acted on by the 
weather. There are a number of masses of orij^nal granite im- 
bedded in this consolidated debris ; and, in those places where 
the latter displays the schistose structure, the imbedded masses 
have the schistose ccMisolidated debris; or, if you please, the 
pseudo^i^ranite, surrounding it like coneentric lamellae. These 
facts appear to prove, that a, new arrangement of particles may 
take place in solid bodies, gprm^ rise to erystallizaliiM), and to 
difierent kinds of structure in rocks. Tha% is a curious fact 
menUoned by Dr Clarke, in his Traveb in Greece, which strong- 
ly ooofirms this opinion, viz. that the enormous stalactites in the 
(yrotto of Ajitiparos, which have been formed by the gradual 
depo^tion of lime-water, ofler concentric layers onbf towards 
tbeir superficies, thar interior structure exhibiting a compUcated 
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crystallizatioi). Vou wHl at once we th«t tiiis faeC, b^ng est^ 
blisbed, will prove of importsnce in etiBbUog us to explaiil atlfif 
appearance which have hitherto puzsled geologists tn their at- 
tempts to aecomit Car the oijg^n and fonnatimj ef rocks.'"— ^Let- 
ter Jrom Alexander TumbttU, Esq. Civii Surgeon, Dwrmdry 
East Indies. 

7. Account of a LibeUuUte^fijund at StdeiUtqffbn.—'LaXt «pmg 
there was found in the famous quarries of lithographic KtnestMie 
at Solcnhoffen. near Pappenheim, in Bavaria, a beautiful petri- 
faction of an insect of the genus Libellula, represented at Fig. 4. 
PI. 3. These quarries arc already well known, from the Duinet- 
rouB fos^l species of marine and irn^ water animals they contaiD. 
The body of the foe^l libellula is disposed in the dire<»ton of 
the slaty structure of the limestone, and is distinguished ftvm 
the stone in which it is contained, not by any particular colour, 
hut its greater smoothness. The head is rountUsh, and not very 
broad. The neck and the first pair of legs are distinctly viable, 
but the other feet were not seen. The thwax is the most pro- 
minent part of the animal, but becomes gradually flatter towards 
iu extremity. The four wings are spread out, and very well 
preserved, and mngle vans are observable in some of them. The 
(d)domen is cylindrical, is thinner towards the middle, expands 
again, and terminates in a notch. The globular head, the hori- 
zontally expanded wings, the cylindrical abdomen, and the total 
habitat, ^ew that it belongs to the genus Aesckna of Fa- 
bricius, and is distinguished from the Aeschna grcmdis only by 
its greater size. The insect just mentioned, measuring irom tip 
of one wing to tip of the other, three inches; whereas in the 
Ibssil species, the length is three and a half inches, and all the 
other parts are in proportion larger. In the same block of stone 
with the fos^l libellula, was a small asterias, or eea-star, — a fact 
which confirms the mutual occurrence, in this rock, of land and 
marine duimals. — Vide Leonhardfs Zeitschrift. 

8. Beds tf Sea^helb, nearhf in afresh statSy 200 feet adove 
fA« level t^ the Sea. — The following observations, (says Ber- 
zclius), which I had an opportunity of making on the west 
ade of the Scandinavian peninsula, will serve as an additional 
proof of the gradual rise of the Scaikdinavian land above the 
level of the sea. It is known that, on the sea-coast, and in 
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the islands at UdcievBllB, snd also od the whole sea-coaat of 
Southern Norway, there are hece and tha« banks of sea- 
shells, sometimes SOO feet above the present level of the sea. 
The shells are, in general, well preserved, none are caldned 
or weathered, and all of them are of species that still live in 
the noghbounng sea. The horizontal beds in which they 
lie, shew that they have been quietly formed here, and that 
they were formerly the bottom of the sea. One of them, the 
L^ai balamis, is always attached to the rocks of the coast ; so 
that, during the motions of the surface of the sea, it is momen- 
tarily above its surface. Brongnian, with whom I vidted these 
banks at Uddevalla, remarked, that if the sea, at any time, co- 
vered these places, that we would prdiably find lepadea or bar- 
nadet adhering, if any of the rocks could be exposed. We 
searched for exposed portions of rock, and soon found them, with 
barnacles adhering, which had remained attached from the pe^ 
riod when Uddevalla was 200 feet under the surface of the sea. 
I consider this as the oldest and most certain of all those marine 
tesbmonies which go to prove that the Scan^navian land has 
liseo above the sea ; for a fall or unking of the sea SOD feet 
around the whtde coast is not to he thought of. What raises 
the land, and how and when will its elevation be finished P But 
who would venture to answer these questions P 

9. Greensandjbrmation m Sweden.— 'HHisoa has announced, 
in the Stockholm Transactions, the discovery of the greensand 
in Schonen. It contains, besides univalve and bivalve marine 
shells, different fossil land plants. The green sand of Schonen 
may be considered as the termination of the great tertiary series 
of rocks which extends from Germany, under the waters of the 
Baltic, until it terminates in the higher lying parts of Schonen. 

10. Coal <^ Hogcmaa.~1!\a& interesting depodte appears to 
occupy, in the gecf^stical series, a place between the old coal 
formation and that of the brown coal. 

11. HiUof Magnetic Inyn-ore. — Menge describes a hill of mag- 
netic iron-ore he .met with at Kuschwa, in Siberia, 400 feet high, 
which rises through primitive greenstone. The iron-ore ia asso- 
oated with sodalite and augite. On the west side of the mourh- 
tun, he obser\'ed'a remarkable amygdalcnd rock, in which the 
ba^ is of garnet. The amygdaloidal mosses are calc-spar, and 
the vesicular cavities are lined with crystals of scapodite. 

■ OOglf 
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1ft. Hgeena Cave. — M. Billaud«, civil-eiigmer at Bour- 
deauX, discovered in a quarry <m tfae bimkB of tbe Ganone, a 
cavers, in which he found a quantity of the hones of various 
animals, among them jaws t^ the fayeena, tj the hon, or the ti- 
ger, and of tfae badger, bones of the fox, kc. 
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13. CrygtaUizaiwna i^StiipluUe andCarbonate^Leadobierved 
in/M.Hartmann. — Tbe following fwms of sulphate of lead (Pris- 
matic Lead Spar) were observed in a series of beautiful specimens, 
fnHn a vein in transition clay-slate, near the smelting works of 
Tanne, five hours from Brunswick, by the translator of fieudanCs 
Mineralogy, M. Hartmann, and by faim communicated to u5 . — 
1. (Pr-J- Qo)». P — X. very frequent in ciystals half wi inch 
in length, which are often tabular. S. (Pr -f oo )y Pr resem- 
bling fig. ]. Mohis Treatise, v<d. ii. 3. (Pr -|- oo )s. Pr. P— oo . 
4. (Pr + «)*. Pr + «. 5.P-I-W.P. 6.(P? + «y. Pr. Pr. 
7. (Pr -I- 00 .)» Pr -(- 00 . P — » . Twin crystals exhibidng 
the form represented in PI. Itl. Fig. 5. M. H&rtmann ob§erved, 
fi-om the same place, tbe ftdiowing combinations of carbonate of 
lead, or white lead spar:— 1. P. 2. P. (Pr -|- i»)3. Fig. 54- 
PI. 91. Hawf. 3. M. 1. s. {Hamfs Letters) 4. M. 1. f. u. 
Fig. 36- Hauy. 5. M. 1. s. y. Fig. 57. 6. M. e. 1. f. k. u. 
Twin, or rath» triple crystals, grouped according to the law in 
Fig. 65. PI. 93. Hautf, and the termination of the plimes 
P. a. I 

14. Geognostlc Position of Platina in America. — Hitherto 
this metal has been found, in the New World, only in the alluvial 
districts of Choco and of Brazil ; but Mr Bousaingault has disco- 
vered roundish grains of platina, mingled with native gold, in 
v^na in the province of Antioquia. These veins traverse a 
formation of greenstone, diorite, and syenite. 

15. Jet discovered in WigtonsMre. — Beautiful spedmens of 
this mineral have been found between a bed of peat and yellow 
clay, in the pemnsula formed by Loch Ryan and the Irish Chan- 
nel, by Sir Andrew Agnew. 

16. Geagnostical Digtribution of Gold in the UraUan Moun- 
tains. — The gold-bearing districts in the Uralian mountains are 
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almoBt iiniTenally oompoaed of magnesian rdcks ; of these the 
most frequent ist talc-elalie, and less abundant are eerpentine and 
(^ite. The gold occurs nther dissennimted an these tuAs, or 
in quartz veins ivhich traverse them, where it is generally asso- 
(nated with varieties of iron pyrites, which are usually aurife- 
rous. Beresowfdc is a remarkable pcHiit in the Urals : the whole 
of the district is talc slate, surrounded by serpentine, and tra- 
versed in all directions with an infinity of auriferous quartz 
veins. In one place Mr Menge found gold in decayed sye- 
nite. Erdmenn, in his account of the interior of Russia, gives 
ah interesting account of the alluvial gold of that cou'ntiy. The 
alluvial deposit, on the left bank of the Beresowka, is about 
thirty feet thick, — the upper layer a loam, underneath which, 
and fcvming the great mass of the alluvium, is sand, of which 
the conrsest kinds are lowest The gold occurs in the sandj 
and in largest quantity, in the deepest seated, and coarsest va- 
rieties. Two opinions as to the mode of formation of this allu- 
vium have been proposed ;-— according to the one, it is believed 
to be dmved from the neighbouring hills, because it' is inter- 
mixed with masses of quartz, and fragments of brown iron ore; 
both of which- occur in the mountaina io the vicinity ;-^the 
other opinion, that it has been brought by a flood from a dis^ 
tance^ receives additional support from the circumstance of it 
sometimes containing bones of tropical looking animals, and 
the gold being different from that of the neighbouring moun- 
tuns. This alluvium, or auriferous sand, occurs chiefly on the 
east side of the Urals, extending from Bogislowich smelting 
establishment, to the Polkowischen mine, an extent of 1000 
wersts from north to soiith. It is very rich in the district be- 
tween Nischni-Tag^skoi and Euschtymskoi, and the district 
Lenowka and Lugoowka. There is over the sand a layer of 
peat and black earth. If archines thick. The uppermost bed is 
richest in gold, the middle less so, and, at the bottom, the gold 
is scarce. The sizes of the single pieces of gold which have 
been met with, are worthy of being noticed. The Governor of 
Perm presented the Univeraty of Durpat a specimen worth 
800 rubles. When the Emperor Alexander visited the Mines 
of Orenburgh, he was presented with twenty-nine different 
pieces, one of which weired eight pounds. In the royal 
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Bunes.of SUtou^ there was raised, in April 1825^ within 
tventy^wr houn, a t&nsa of beautiful specimeiK. Sevecal 
w^gbed &(Hn five to nine pounds, and one axteen pounds. 
This hed c^ sand also affiirds other metals. Soon after Uie cont. 
xomcement (1819) of washing lor the gold of the Urals, many 
gnuns were noticed amongiBt the pains d gold, — these were (^ 
magnetic iron-uv, inm^yrites, lead-glance, hrown iron-ore, &c. 
In the year ISSS, Lubarsky detected along with these, also pla- 
tina, tcidium, riiodiuni, and osmium, 

17. GeognotHc aHaation ^t/ie Siberian Platina- — M. Menge 
of Lubec, one of the cootributora to our Journal, wlio is at pre- 
aent travellii^ m Siberia, ^ves the following aocotint of the geo- 
gnostic ntuatioo of the Siberian PLOina. Being very denrous of 
g»amining the locality of that mineral, he ppxseeded to the spot, 
on Jtfae western adetrf the CTralian range, with one of the ofiScers of 
the mine of ^iitdmrt Tagil. There he found primitive clay>slate, 
much traversed by quartz vaas on the banks of The Utka. The 
ridge of the Vraia where he saw it, was composed of Serpentine : 
-at the foot of a hill, named Pu^na, which is composed of ser- 
pentine, resting tm talc-slate, he found, under the scnl, in decom^ 
posed talc-slate, a quantity of platina associated with gold and 
native lead. Forty hundred we^htofthis slate a$»d half a pound 
of [riaUna. The slate is a Compound of siDc^e^rey quartz and 
common talc-slate. Grtuns of platina were, in aU probalnlity, 
also disseminated through the quartz. The sopentine abound- 
ed in gnuns and crystals of magnetic iron-ore; and, in decom- 
posed varieties of the same rock, gnuns of platina, but nme <^ 
gold, were met with. On the east side of Pugina, Uie serpen, 
tine appears first in diallage rocks, and in this rock platina also 
occurs. Nonh-eaA from Suschwa, new lo Nischnin-Turah, 
platina occurs in blue limestone, connected with di^ntegrated 
green porphyry.— The occurrence of gold and pl^ina, in quan- 
tity, in B^pentine and talc-slate, is a fact worthy of the attention 
of those proprietors in Scotland, where these rocks abound, as 
in Shetland, and vuious parts <^ the mainland of Scotland. 

18. Con^^rite fimnd in Nonoag.—~'rhis mineral has been 
met with in Norway associated with Wemerite, quartz, garnet, 
and mica- The pierre de ttJeil probably belongs to this qiedes. 
The Norw^ian cordierite, when cut and polished, exhibits a 
^stellular opalescence, resembling that of the stellular sapphire- 
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19. Magt^ent Crystab of- Sv^hate of .Iron, or Smen H- 
/rJoJ.— Although this mineral is not of rare occurrence, it set- 
ckin appeara regular]^ crystallized. Lately crystala, excee^ag 
in eoknir, transparency, size, and form, the finest ^)euinena 
produced by art, yiere found at Bodenmus in Bavaria, by M. 
Moldenhauer, and noliced by Leonhardt. 

SO. Iierine and Iron-sand in Cheshire.—" I send you a 
bag of mixed iserine and iron-sand, which I have, a few day^ ago, 
traced quite across the Hundred of Wirral in Cheshire, from the 
shores of the Mersey to those of the Dee. I fottpd it many 
years ago at Seacourse in that district, oj^xtute to Liverpool, 
looae on the beach, and dissennnated through a bed of crumb- 
ling sandstone, wlndi lies below the tliick bed of loam whiek 
forms the Che^re soil at that spot. I afterwards traced it *- 
long the shores <rf the Mersey for several nuilea ; and latdy, in 
a short marine excursion to the islet of Kilberry, at the month 
of the river Dee, I was pleased to recognise my old acquun- 
tance, washed out of the sandstone rock which forms that 
isUnd, and the greatest pert of the ridge of the Hundred at 
Wirral. I c(Hic«ve this stone to be the Millstone Grit of the 
£ngUsh geologists. Its upper bed is almost a fercilite, frcMil 
containing many nodules of quartz, and occasionally some of a 
redcUsh felspar. It forms the ridge of Bidslone-hill and of 
Wallesey. At Kilberry Isle it lies just under the scanty soil, 
and rests on a much softer red sandstone, which appears to be 
identical with that on which Liverpool stands, and which cuts 
off the coal-measures in the coal-fields at St Helens and Prescot, 
ten miles east of Liverpod, as well as that of Nest«m in Wirral, 
on the shores of the Dee, oppo«te to Flint, and the portions of 
that same basin on the Welsh shores of the Dee. Indeed, io 
Liverpool the hard upper bed has been quarried as milktones, 
white the under red or yellow sandstone, is much charged witb 
iron, and forms but an indifferent building material, which read- 
ily corrodes, when exposed to the weather." — Letter ^from Dr 
TraiS, Liverpool, io the Editor. 

SI. Biinmth' CobaU Ore. External Charactert. — Colour 

intermediate between lead-grey and steel-grey ; lustre metallic, 
and glistening or glimmering; texture radiated, partly stellu- 
lar, partly parallel. It scratches fluor-spar, but this decree of 
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hSKdneM b oocaskmed hy ifitemixed quulz. StreiA dull, oo- , 
lour not djuiged, but the powder nih. 9pc(»fic gravity = 4.5 
— 1.7. ~—Ckemicai Charactert. — Befim the bloir|Hpe on char. 
oaai, gives out iriiite v^ionn of aneniouc acid ; depoka ob it 
a yellow crust, during which the ore becomes of a browu colour. 
When well roasted before the blowpipe, and then nind with 
glass of borax and melted, it c(»nmunicate8 to it a smalt blue 
colour. If some small pieces of the ore are exposed to a low nd 
heat in a glass tube it affords aconnderabie quantity of aneniaaB 

acid. Cotutttueja ParU.—AneaK 77.9603; cobalt 9.8866; 

iron 4.7696; t^smuth 8.8866 ; copper 1,9030 ; nickel 1.1063; 
«u1phur 1.0160 = 99.9a8je. The characteristic ingredients of 
diis ore are arsenic-cob^t and arsenic-bismuth, a comtHnatimt o£ 
these metals hitherto not met with iu the mineral kingdom.— ~ 
Geeffraphic'. Situation.— 'Haa hitherto been found oaly at Shnee- 
berg in Saxony.— We owe our knowledge of this mineiat to Mr 
Kersten of Grottingen. 

9X. Sdeniwn in Red Capper Ore. — Kersten of Gdttingen, 
on expoung the cap'dlary red copper ore of Hheinbreitenbach to 
the blowpipe, perc^ved a seleniferous smell, which, on farther 
examination, he found to be owing to the presence of selenium 
in that ore. The capillary red copper ore of the Bannet be did 
not find to contain any selenium. 



23. DUcovery of a Netn Substance in Sea Water. — M. Ballard 
of Montpellier, has discovered a peculiar substance in sea-water, 
which he names Bronte, and considers it intermediate between 
iodine and chlorine. It has a disagreeable smell ; hence its name, 
from y8{«/«( (foEtor) *. It occurs, in very small quantity, in sea-wa- 
ter : even the mother water of salt water contains but very little. 

' Brome U fluiJd at the average temperature of tbe atmoBphere, and even 
at IB* below 0° centli;. In quantity ita colour la Teddiah-bniini ; Id amall 
quantitj it is li7acdnth-red : colour of Its vapour exaetly limilar to Uiat 
MT nitroua add. It ia verj voUtil«t and ia converted into vapour, at 47* octAlg. 
Smell veiy strong, rewunbling that of chlorine ; its denutjr about 3. It de- 
Btroya colour, aa chlorine does, and ia soluble in water, alcohol, and ether. 
Weight ofits Atom 9,3S0, Chat of oxjgen being 1. It fbrma interettlug com- 
ptfundtwitk Afferent aubitance*, andl* an Ktive poison. 
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UBiiiie tifamts andaumalB idso cattfMtt Bnmie. Tbe aibes of 
^ JtmAmia violacea afforded mwute portims of it; abo tbd 
isotber-'wamrof butila,eiii)doyed for the prepantkm of iodine; 
and it was detected in a nuaeral water Stom the £asteni Pym- 
aees. 

34. lodiae amd IMMon in the Mineral Springs of Thto- 
dor&SuHl €tt KreutxnaA. — ^M. Mettentreimar d Frankfort, has 
-detected in the waters of these ^rings, <^ which the piindpal 
"GOfutitiieiit parts are misiate of soda, muriate of Itme, aod mu- 
riate of mi^tieBa, also iodine and lithioD. 

^. TkiAneis ^SaU Water /<%.— Lieut<»w)t Roes tried the 
thickness of the salt water ice duriog different periods of the 
winter, by digging holes in that filmed upon the canal b; which 
tb»ehips had entered, and found it to have increaaed in the fd- 
lowing ratio : 



November 20. 18E4. Sao 3.S 14.23 

December 13. 38.5 4.4 12.90 

January ]. 1825. 45J 5.2 12.97 

Febniarja. 6a.9 B.0 12M 

SUitbi. 73.0 7-1 1«.;3 

April 3. 82.B 7-8 llh44 

Nij 4. 8&fi ao 10.19 

Parry'a Third Voya^. 



36. Sword FUh caught in the Frith ^ Fivik.— Mr Slight,' 
one of the as^slant engineers under Robert Stevenson, Esq. has 
sent to the College Museum a r^naikaUy fine spedmen of the 
-sword fish, which was found, in the month of September last, 
iying on the banks of the Forth betwem Stirling and Alloa. 
It is sevai feet in length ; perfect in all its parts ; and will form 
a most interesting addition to our Museum. 

27. Ducoverjf o^ the Circulatum of the Blood in In»ect». — 
'llarus of Dresden, the celebrated comparative anatomist, has, it 
is said, discovered the circulation of the blood in insects. 

S8. Tw^-Leech. — Weber has published ao intavsting account 
-of a species of leech, which brings a great price, and is found in 
4he turf-bc^ in Gennany ; it is otuned Hbudo stagnahs. 

I Coogic 
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29. Natke qftwonoD ipede»^BTiHA;^>oiigeM.-^\iheam 
tbe weatcooti'of the isknd of Isky, in tbeaoMBmmoi ISSS,! 
obKrved, fU low water, mBDy until pooJs, in the gaetas sad 
nih»-«late diA oear Porta^iaven, completely lined with nnlle- 
pores, from whose elevated lobes iarge speciniens of the Coral- 
Una offidnatu, and tufta of the ddicate CoraUina rti&nu, sfaA 
up Uiar jointed brancheo. On the lower put of the roeks, I 
found Bonie dwarfish gpecimens of the Sertuiana pumHa, and 
Aieyonmm gelatmoeum, clingu^ to the leaves of the Fuaua atr- 
ratus and veaicuionu, and, along with some flustne, adhering 
to the cuf^e portioos of the Fucua loreua ; the deeper parts 
between the pred|MceswaTed with lofly forests of tbe /mgimjmi^ 
matut- At the bottom of the diffs, whidi are excavated into 
fearfulcaves, and Icaig narrow coves, by theactioa of an ever 
tetnpestaous sea, I perceived, amidst a ridi display of marine 
vegetatimt, numerous spedmene of the Spongia papiBarit, 
and of the Spongia UmtentOBa, which appears to be only a 
Variety of the same spedes. My atteution was attracted at 
this place by a substance of a deep blood red colour, about 
two inches in diameter, and spread as a thiu layer on the im- 
der surfiKe of one of the rocks. FrcHii its dangerous situation, 
I could only obtun some partides of it, suiBdent, however, to 
show that it was a species of spcHige hitherto unknown to me. 
This summer (1SS6) I met agdn with the same blood red spe- 
des on Uie shores of lona, and abundantly on Stafb ; and on 
landing at ebb-tide at the entrance of the spar cave (Macalister^ 
Cave) in Skye, I found it in large patches on the under surface 
of the slaty projections, on the left ^e of the cove, which leads 
up to these magnificent subterranean vaults. I have represented 
the form of its spculum magnified 6fty Umes, (PI. II. fig. 9-) ; 
and as the concurr«it opinion of my fnend Dr Fleming leaves 
no doubt in my mind of its bdng a new species, I have termed 
it Spongia aangutTiea, tram its very striking blood-red coknir 
in the living state. It spreads on the under sur&ce of rocks to 
tile extent aomedmes of ax inches in (Uameter, with a thickness 
of more than half an inch, and it has always the same deep red 
colour. The general surface is flat ; but, on minute examination, 
it is found to be covered with numerous small round elevations uid 
depresMons, and the fecal orifices, which are numerous and ulutll, 

Lr,l,z..tvG00gIf 



904 Scieai^ IntelSgence. — Zoolagy. 

arc always observed in the depressed parts. The pores are very 
roiaute, and afipear like pofartUioiis made by needles of dU^ 
f«rent sizes. This species feels very slimy when torn, utd 
-abounds nearly as much with parenchymatous master as the 
Sfoagia pmwxot to which it has a close aSisity in its general 
form and habits. Its spicula are alidous, rather long, (taking al- 
ways ihaSiai xhe SpongmaJrvd}i&» (PI. II. fig-l.) as a standard 
of comparison), curved, equally thick tbrougbout, obtuse at one 
epil, and pointed at the other, (see PI. II fig. 9.). The qacu- 
lum which I have represented in PI. II. fig. 3., bekings to a 
grange, which I likewise betieve to be an undescribed British spe- 
' des, and which I have named Spongia cmerea, from its re- 
jaark^e bkcki^ grey colnuT. I met wily with a single q>eci- 
men vi this sesale qiecies, about two years ago, in the .Firth of 
Forth, and I have not since observed it on any other coaet. It 
grew on the inclined ude of a rock, had an irregular outline 
and was about three inches in length, one in breadth, and half 
an inch in thickness. My attention was attracted to tlus.speci. 
nen, from its perfect resemblance to a dark putrid spiHige, tmt 
4» immer»ng it in water, I found it still in a high state of vi- 
tality. Its surface was smooth, ccwvex, fleshy and transpuvot. 
Its pores required a lens to be distinctly seen, and its fecal ori- 
fices were few, very large, r^ularly circular, and lay rather 
deeper than the gm^al surface. Ite s^ncula were remarkably 
umfbrm in size, rather small, curved, equally thick throughout* 
punted suddenly aX both ends, and «licious, (see PI. II- fig- 3.) 
—Dr Grant. 

SO. Sout/i African Jfrueuffl-— (1st Series.). The atlentioii 
of the public is particularly requested, by Dr Smith, Superinteo- 
dent of the South African Museum, to the fbUowing Queries, 
and informatitm on the points to which tbey allude is most ear- 
nestly solicited from such individuals as may have had opportu- 
nities' of acquiring it. 1. Does the Tiger Wolf, or what is 
generally denominated the Cape Wolf, carry away its }H«y ; or 
does it always devour it on the spot where it first finds >t f ft 
If he ever carries it away, what seems to be his retuon or re»- 
sons iat so dnng ? 3. When he happens to fall in with more. 
tban he aw atjmix consume, does he Mmply abandon the sur- 
plus, or does he, c»rry it away ? 4. When Uiey have young, 
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how da tbey furnuh tbem with food ; that is to say, tlo ^ley 
oarry amty a portioa to their bauats, or do they first swallow 
die whole, ioA then regui;g;iuite or bring up a portion of it (hi 
their return, for the purposes stated P 5. Are bones ever found 
in holes, or in other spots, which form the resort of Wt^ves ; 
and if BO, do those ever occur in great quantities/ 6. In vhaX. 
niualMxi do the Cape Wolves generally live ; that is to say, do 
they always remain exposed in the open air P ?■ Does mcve 
than one ever resort to the same hatntation ; or are they ever 
found in ooosiderBble numbers in lai^ dena ? 8. At what age 
and nze do the young generally be^n to accompany th^ dan 
in search of food ? 

81. S<M^ 4fricaM Museum. — (2d Series.) Out of the vari^ 
ous important communications which have heea received as an- 
swers to the preceding inquiries relative to the wolf, the following 
additiuiid queries have been suggested. 1. Does the wolf ever 
attack the human species ; and if so, under what circuinstances 
ve such attains generally made, — that is to say, does hunger, 
rage, at some other particular slate or Ktuation urge themP 
S. In those pcuts of the country where the Wolf generally ale^» 
in the apeo ur, does he form any sort of artificial bed for him- 
self; or does he ^mply Ue dowB on the natural surface of the 
ground P (la a very interesting communlcaticRi lately received 
from Mr Wentworth of Wynberg, it is stated, upon most re- 
spectable authority, that they usually form slight hollows in the 
ground for their deeping places, somewhat similar to those that 
are occastonally made by dogs for like purposes.) 3. If he 
puranes the former plan, are ^uch formations ever observed in 
connderable numbo^ about particular spots P 4. How many 
young has this animal generally at a birth ? 5. During what 
particular time or times of the year have they their young P 6. 
Are they, when at their full growth, ever met with in^conuderable 
numbers tc^ther ; and if so, on what occa^on P 7. Do they 
ever swallow clay ; and if so, under what circumstance P 8. 
In what sort of weather is the wolf most frequently, most dar- 
ing, and most destructive ? 9. Are animals more likely to suE- 
fer from his attacks during moon-light than in dark nights; or 
is the reverse the case? Andrew Smith, M.D.S'Mpmnicndnrf. 
—The peruBid of the above interesting queries, (communicated 
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hy Sir James t^grigor), rarculated thnwgfaout Soudmn AAi- 
ca, by Dr Smitb, whose zeal orcI- activity in every thing f>pper- 
t^ning to the Natural History of AAica, canaot be too much 
prized, will interest our readers: 

S8. Narco^ Spiders—in the caves in Pennsylvama, there 
is fouod a black speaes of spider, spotted with blue over its ab- 
domen, uk) which has been given internally with success in certain 
finrers. It has the narcotic property, although in a less de- 
gree than ofnuii). Mr Hentz, who relates this fact, mrationH 
another spedes of spider which possesses a nmilar property in 
America, in which it is also indigenous. Spiders are known 
that have the property of raitnng blisters, and others which, on 
bdng swallowed, have caused an excitement c^ the geiutal or- 
gans' like that produced by caDtharides.^-i/oiiraa2 de Pkar- 
macie. 

33. Paaer qftlte Stomal^ of Birds.'~-M. Constantin, in the 
Archives of the Society of Pharmacy of Northern Germany, 
mentions as a remarkable example of the power of the sbnnacb, 
in resisting a mpss of.undigested matter, a. fowl in the stomach of 
which there were found three large pieces of flint, three metal 
buttons, fourteen iron niuls, several of which were still very 
sharp, and a great number of small stones. With the excep- 
tion of some slight scratches on the inner membrane, the sto- 
mach was in its natural state. 

34. Vultwe ihot in Somersetshire. — Our intelligent friend 
W'C Trevelyan, Esq.informs us, that a vulture was shot in June 
last, at Eilve, near Bridgwater, in Somersetshire. It was first 
observed walking on a road, and, on being pursued, flew towards 
the coast of the Bristol Channel, distant abont a mile, when it was 
found ^tting on the beach, and shot. It had recently go^ed 
itself with a putrid lamb, which may probably have been the 
cause of its allowing itself being approached mthin shot : on 
opening it lor the purpose of stuffing, the smell was excessively 
offensive. Another bird, apparently of the same species, was 
seen near the place where this was killed, but it evaded pursul. 
The spedmen killed measured from the tip of the beak to the md 
of the tail, 3 feet 3 inches ; from the tip of one wing to the tip of 
the other, 5 feet 6i inches. A notice of the interesting faiA, 
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here recorded, was drawn up by Mr TreyelyaB's grandratberj 
and appeared in the Newcastle Courant, of the XlM Octobo' last. 
US. Gigantie OTong Oufait^.— A female of the Gigantic' 
Orang Outang, has lately been met with in Sumatra, and bRiught 
from thmce to Calcutta, where it has been examined and de- 
scribed by Dr Abel. 



^. Irith Furze, Broom, and Yew. — It is not generally 
known that Ireland possesses varieties of the fiirze, the broom, 
and the yew, very different from any yet found in Great Bri- 
ttun. The Ukx europteus of Ireland is more upright in its 
growth than the common plant, more compact, but much softer, 
and scarcely prickly to the touch- The Irish broom ia very re- 
markable, and seems to be really a different spedes from Cytiaus 
tcopariug, (SparHum scopariitm, auct.^. This is characterized 
by the pod bang glabrous on the ^des, but furnished with a 
mai^n of short woolly hair. The Irish one has the pod so to- 
tally covered with long woolly hairs, as to appear at a distance 
like balls of white cotton. It in all probainlity will be found to 
be tytisua grandifbtnta, a species hitherto found only in Portu- 
gal. LasHy, The Irish yew is merely a shrub ; the leaves are 
not distichous, as in the common Taxua beuxaH, but are quater- 
nate. Of all the three, die Briush varieties are also found in 
Ireland, the above men^oned bang rare. 



37- Eastf mode of Cutting Glass. — Mr Bucbner of Mayenee 
describes in the Archives of the Sodety of Pharmacy of N<m*- 
them Germany, a method of cutting glass, which is as follows r 
A thin card, one, -two or three inches broad, is glued to the 
glass in such a manner, as to cover the line in which the frac- 
ture is intended to follow, in its whole ext«it. When the card ia 
dry, a line is traced upon it by means of an iron or steel p(nnt, 
talcing care to cut it down to the glass. In this groove a thread 
is then placed of a line and a half or two lines diameter, and- 
brought round the vessel. The latter is steadied, and two people 
laying hold of the extremities of the thread, move it rafudly 
backward and forward upon the glass. In less than a minute, 
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Bod vben the thread begins to smoke, the glass cracka. The 
author attributes this effect to the develt^meD^ of electricitj, 
^Dce, in this case, he says, we canoot admit an alternation of 
ocAd and heat, as takps phice in other methods. The thickest 
[neces of glass may be cut in this manner. 



NEW PUBLICATIONS. 
1. Mathematics practicallt/ applied to the Usefvl and Fine Arts ; 
tK Baron Chaules Bitpin, Member of the Institute, of the 
Academy of Sciences, &c. Gic. Adapted to the State <^ the 
Arts in EngioTid; by George Bibkbeck, Esq. M. D., Pre- 
udent of the London Mechanics'* Institution, &c. &c-. 
SiKCB the publicaUon <^ our last, some of the first numbers 
oC Uiis truly interesting work have made thdr appearance. A 
w<xk of the kind has been long a desideratum in this country ; 
and considering the high chanurters both of the author taid 
translator, we have reasou to expect that it will be such as the 
title bears, and productive (d* the happiest effects throughout 
the Bntish empire. Though written in a masterly style, it at 
same time possesses all tbat simplicity and perspicuity which are 
so essen^ to such a work, and cfaaractenstic of true science. 
It is remarkable, that our operative classes should have so loug 
kept before our continental neighbours, for practical ^ill in the 
arts and manufactures, whilst we have in general been as far 
behind them in a scientific point of view. The present work is 
well calculated to rescue both parties from these equally anpio- 
fitable extremes of abstract speculation, and of human creatures 
labouring like inanimate machines, without understanding the 
rationale of their operations. At same time we are surcj that 
those who have made con»derable proficiency in science, will not 
lose their labour by perudng this work. The specimen which 
we have seen both of the printiug and engraving is excellent 
But to most readers, the value of such a work would be almost 
doubled byuung cuts inserted in the letter-press instead of 
plates. In this way, not only the task of seeking out the figure, 
but the far more irksome oae of separately carrying every word 
or Utter between the figure and plate, i^ould be in a great 

Lr,l,z..tvG00gIf 
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saved. In books of geometry, platea, especially folding 
ones, are often fluttering in rags, whilst the work is otherwise 
entire. Baron Dupn is entitled to great pnuse for the pains he 
has taken to give a clear exposlion of first prindples ; and, in- 



deed, the student who considers the first rudiments of 



any 



science below hia noUce, is not likely to become a proficient 
We think, however, that some improvement might still be made 
among the definitions. Thus, page 4, " A ri^t line is the 
shortest dbtance between any two points.^ This, to be sure, it 
a characteristic feature of a straight line ; hut unfortunately, tt 
is of no use at the outset of the elements of geometry. To sap. 
ply the place of Euclid's tenth auom, a second clause is added 
defining a right line to be " that which we trace by always pro- 
ceeding in the same direction.'" Now, the term tUrection has 
more need of definition than the other ; and we know of no 
mode of defining direction, but by help of a previous knowledge 
of a strai^ Une. The tenth axiom of Euclid, or its converse, 
forms the only definition of a straight line whid) has as yet 
been found of any use in demonstrating the first propositions in 
geometry. It has therefore been adopted in this form by some 
authors of great note. In works exclusively devoted to elemen- 
tary geometry, the demonstration of Euclid's twelfth axiom is 
usually passed over as impossible ; and this makes it somewhat 
curious, that, in page 18 of Dupin, a demonstration of that not- 
able theorem, on which so many have foundered, shoidd have 
been attempted, as if it were a matter of no difficulty whatever. 
The demonstration, however, is not new, but it is not exactly 
given in its true colours ; for nothing is said of the infinite mag- 
nitudes of the lines and areas on which the whole force of the 
reasoning depends. A fiurer representation of it may be seen 
in Professor Duncan's " Supplement to Playfair's Geometry and 
"Wood^sAlgebra^ This singulardemonstration is somewhat allied 
to the method of exhaustion, though not by infinitely small quan- 
tities J but areas infinitely/ great intercepted between lines of 
ir^nite lengths ; and it is therefore doubtful if it be quite admis* 
sible towards the be^nning of the elements of geometry, or if 
indeed it could be allowed in the higher branches of that sd^nce. 
In short, it is such as neither Euclid nor Archimedes would have 
tolerated ; and we are not sure if the modern supporters of the 
OCTOBEK — BECBMBEB 1826. O 
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ancient geometry be disposed to treat it with greats* oouitesy. 
At same time, we have here anne admirable specimens of the ap- 
plication of the doctrine of parallels to the mo^ useful of pur- 
poses. At page SS, the translator pays a high complimeot to 
the French natitHi, on account of their skill in ship-bmlding ; 
and that they are well entitled to such encomiums we are not 
disposed to dispute. However, we beg to differ from him, in 
ascribing tlieir success to the application of the mathematical 
sciences to the determination of the best form of a ^ip ; because 
all, the Uttte all, that is known of the best form, is merely de- 
rived fmm experience. An age probably will elapse, before the 
mathematical sciaices can be apj^ed with uiy certainty to this 
subject ; for the laws of the resistance of water on a lai^ scale 
are as yet only matter of speculation. The Dutch form differs 
exceedin^y &om the French ; and yet competent Judges admit, 
that it is not on that account inferior in practical utility." But 
notwithstanding these criticisms, we do not heatate strongly to 
recommmd this wmrk, especially to such as are desirous of ac- 
quiring the practical use of mathematics whilst studying the 
elements of that science. 

S. Mr Jnditbon^s great Work on the Birds of the United States 
of America. — M. Audubon .devoted 9.9. years of his life to the 
study of the Natm-al History of the Birds trf" North America. 
During the greater part of that long period, he Bved principally, 
and nearly alone, in the woods and wilds of the New World, draw- 
mg, describing, dissecting, and studying the appearances, h^ts 
and manners of the feathered creati<Hi. The result of this al- 
most unparalleled labour, has been a cminected series of obser- 
vations equally striking and novel, and a collection of drawing 
admirable in execution, and absolutely marvellous in thor repre- 
sentation of the living and intellectual attributes of the spedes. 

■ The current century has afforded some notable instances of the abuse of 
mathematical sdence ; and in no case, perhaps, has the failure been more com- 
plete than in that of patent mathematical ploughs, scarcely one-half of which 
were ever used, but «ere consigned to neglect, and to be broken up for other 
purposes, fike so many condemned ineckB. All the mathematical tknaies in 
the world ue of no use In determining the best fbnn of that part of a ^ougb 
which works under ground ; and we have no reason t« expect that it will ever 
be otherwise. Like every thing else, mathematics are raluable, highly valu^ 
We, only in thdr own place. 
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Each group, even each bird, by its attitudes and expressujn of 
countenance, tells in these drawings the story of its own in- 
stincts. Did our space bIIow of it, we could dwell long, and 
with enthusiastic admiration, cm these fine displays of skill and 
taste, and, aAer all, would but embody in a feeble manner the 
feelings of thousands who have Ken Mr AudubiHi's jnctures in 
the room of the Royal Institution in Liverpool, and in the Hall 
<^ the Royal Instituuoa in this dty. We are deU^ted to 
learn that these drawings are to be published, and on a scale of 
magnitude never before attempted in similar works in thb coun- 
try. Already several of the plates, admirably engraved, and 
beautifully and chastely coloured, have been publicly exhitxted. 
The work, we understand, mil appear in occasjooal numbers; 
the paper elephant folio, with 5 plates in each. The engravings 
will be accompanied with a quarto volume of letter press, con- 
tuning all Mr Audubon''s observations on the Natural Histcxy 
of the qiecies, in the form of letters, — of which a very interesting 
specimen is given, in the history oi the Turkey Buzzard in the 
present number of this Journal. 

3, The Aberdeen, Leith and London Ttde-Ti^lesfor the year 
1827; by George Innea, Jatronomical Calculator^ Aberdeen. — 
Mr Innes, so well known for his enthusiastic derotitm to Prac- 
tical Astronomy and his uncommon accuracy in calculation, has 
just published his Tables for 1827- This little work, now so 
indispensable to mariners and others, although requiring no com- 
mendation from us, we cannot allow to run its career without 
again expresung our conviction, from esperience, of the perfect 
accuracy (and here every thing depoids on accuracy), <rf' all its 
cidculations and details. 



List o^ Patents granted in England, Jrom 18^ September to 

18^ November 1826. 
1826, 
Sept L8. To B. Williahb, Noifolk Street, Strand, for an improved method 
of Dunu&cturing Hata and Gaps, with the assistaiice of m<>fJilnm7. 
Oct. 4. To J.B.CHAit>,Soinet8etdilie,Uce-mMiu&ctuTer,foriinproTeni»)ts 
in machiner; for miklDg Net, CMtuiMHiljr called BtAbin or Twist 
Net. 
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To Faavcis Hai.lidat of Hun, in the countj of Sune;, £M[uira, 
fbr certain improremeiitii on q)parstuB used in drawing Boots on 
and off 
11. To Tbeodobe Joheb of Coleman Street, accountant, for an im- 
provement on the Wheels of Canlages. 
IS. ToWiLLuM HtLLtof HazeUiouse,Bialej,GloiiceBterahire,gentle- 
man, for an improvement yi Fire-Anna. 

To WtLLiAU Chubch, Birroingham, for improvements in Printing. 

To Sahvei. Pbatc, Keir Bond Street, Westminster, camp-equipage 
manu^turer, ibr improvements on Beds, Bedsteads, Coaches, 
Seats, and other articles of Furniture. 

To WiLLiAU Bu8K, Broad Street, London, Esq. for Improvements 
in propelling Boatti, Sliipe, or other Vessels, or floating Bodies. 

To Jakes VixEr, of Shanklin, Isle of W^ht, Colonel of Artillerj, 
and Geobge Pockoce, of Bristol, gentleman, for improvements 
in the construction of Carte or other Carriages, and for the appli- 
caUon of a Power, hitiierto unused ibr that purpose, to draw the 
Mine t which power is also applicable to the drawing t& ships and 
other vessels, and for raiang wdghts, and for other usefiil pur- 

V. 1. To B. Newmabch, Cheltenham, for improvements on Fire-Aims. 
S. To £. Thompson, Birmingham, goldsmith and dlvenmith, for im- 
provements in the construction of Med^s, Ttdcens, and Coins. 
18. To H. Lact, Manchester, coacbnmker, Ibr an apparatus on which to 
suspend Carriage-Bodies. 
To B. WooDCBOFT, Manchester, sillc-manu&ctu^, fbr his improve- 
ments h Wheels and Paddles for propelling ttoats and vessels. 



List of Patents granted in Scotlandjrom 9th September to 6th 

November 1836. 
1836, 
Oct. ID. To JoHH Poole of Sheffield, in the countj of YoA, shojAeeper, 
for " certun Improvements in Steam-.en^ne Boilers or Steam 
Generators i applicable also lo the Evaporation of other Fluids." 
Nov. 8. To David Ramsat Hat of the dtj of Edinburgh, painter, and' co- 
partner with George Nicholson, ptunter in Edinbur^^, cartying on 
budneis there as painters, under the firm i^ Nichdson and Haj, 
for " a new Process in Painting, fbr ptodudng the appearance of 
Damask." 
a To TnEonoBi: Joves of Coleman Street, In the cit^ of London, 
accountant, fbr '^ an Improvement or Improvements on Wheels 
for Carriages." 



V. Neill, Printer. 
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Bingrapkicid Memoirs nf Charles Bonnet and Horace Be- 
nedict DE SAVSBVitE. Read to the Royal Institute of 
France, by Baron Cuvier. 

Xmmediatzlt after the new organization of the Institute, the 
first Class of Science, by a unanimous resolution, orduned a' 
public eul(^um to be pronounced upon the members of the 
Academy of Science, who h^ died during that fatal pciiod, 
when all personal merit, all independent pre-eminence, were odi- 
ous to authority, and when none were permitted to be praised 
but the oppressors of the country, and their contemptible satel- 
lites *. 

At the moment when we were meditating the discharge of this 
honourable office, a multitude of meritorious individuals preset- 
ed themselves to our view. Among these shone forth with a 
more intense lustre, not only the happy geniuses, who, in these 
latter times, have opened up to sdence paths so new and so ex- 
tended ; but those, also, whose valuable talents have enabled them 
to diffuse the light of knowledge, and teach men to appreciate 
its benefits. The Lavcduers, the Baillys, the Condwuets, were 
the men who seemed more imperiously to demand our homage : 
but they were ■ also men whose agitated life and unha{)py end, 
would have aroused the remembrance of events which even yet 
exdte too much grief. To exfnate the crimes of thatdisaE- 
" trous period, it would have been necessary to repeat their history ; 
and this, we confess, we have not yet acquired suiRcient courageT 
to do. ■ 

■ The fatal period oT the Rtv^MHoa. ' 
lANOAKr— MAKCH 1827. *, . , 
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Pardon us, therefore, ye illustnous shades ! if we first preaeoC 
to public recc^nition Buch of your rivals, as, Arom superior jnru- 
dence, or a happier destkiy, kept themselves sheltered fnan the 
tempests of which you have been the victims. The day will 
soon arrive, when we shall fully acquit ourselves of the sacred 
duty. The hand which has repaired our evils, gradually sof- 
tens the remembrance of them : it makes this epoch retrograde, 
if we mt^ so speak : soon we shall no longer be the contempo- 
raries of your executioner^ and shall be able to speak of Utem 
as history will speak. 

. T»d^ I shall present a sketch of the life of two celdbcated 
individuals, closely allied by blood, and still more by their mode 
of life, and the amilarity of th^r labours ; — men who, in a 
ccKintry that had experienced convuluons long before ours, had 
yjet commanded the respect of all parties^ bj^ their devotedaess . 
to sdence, and by the practice of peaceful virtues. Charles 
Bonnet, and Horace Benedict de Saussiu^, the two men to whom 
Natural History has been indebted in our days for such brilliant 
advanoe^ and si^d improvement^ were uncle and nephew, — a 
happy family, to which a scion already inscribed in our listSr 
still ensures for one generation mcH« an heirship of talents so 
rarely to be met with. 

Such pbaiomena in families could only happen in those smaU 
states whose independence is secured by the jealousy of greater 
powers. Coo6ned within a narrow circle, freed of the care of 
providing for their safety, nather war, nor public ofBces,. nor 
the other avenues to rapid success, prearated sufficient allure- 
ments to turn thar minds aside from those long and alent Ia> 
hours which lead to celebrity in science'. B^ng to themeelves- 
their ptoper ceutie, do great metropolis drew away tiie geniuses^ 
which nature produced amoi^ th^ ; while their prudent ectK 
nomy, and the puri^ of tbar manners, [^evented talents froov 
bang Btified by luxury. 

Such was the tnty of Geneva. since the period of the Beforma^ 
tion ; and to all the advanti^s of its political ^tuation, it ad- 
AiA that of qteaking the same language as those who, of all the-, 
other European nations, have carried civilization, among the. 
upper classes, to the highest [Htch, and who, moreover, enjoy 
that unrestTiuned liberty of inquiry v^ich Uie FrotestantJl autbt^ 
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liae even in matters connected with religion. Its laws and its 
customs, in fine, guaranteed to the pipfesNon of letters so high 
a dcffree of estimation, that the mere oflieeB of insbuction were 
considered as superior to all oth^?. 

But if, in this country, human institutions are so favourahle 
to study in general, how much more pow^ully does nature here 
exdte the miad to the contemplation of her economy and laws '. 
How is the traveller struck with admiration, when, on s fine 
sutsmer day, after having forced his laborious prepress over the 
summits of Jura, he arrives at that pass where the immense ba^ 
of Geneva suddenly expandB4>eforebim ; when he sees at a glance 
that beautiful lake, the waters of which reflect the azure hue of 
the sky still' purer and dveper; that vast expanse of low coim- 
try, so highly cultivated, and interspersed wiUi such pleasant 
abodes ; those little hills, rifong gradually above each other, and 
clodied with BO rich a vegetation ; those roomrtMa covered with 
fiwests of perpetual verdure ; the towering tidge of the upper 
Alps, rising above this superb amphitheatre; tmd Mont Blanc, 
the monaRh of the mountuns of Europe, crowning it with his 
enoimous load of snows, where the arrangeroent of the mosses, 
and the oppontion of the lights and shadows, produce an effect 
which no description could ever adequately convey to the con- 
ception of him who has not bdield this wonderful scene. 

And this beautiful country, so calculated to strike iJie imagi- 
nation, to develope the talents of the poet or the painter, is per- 
haps still better adapted to awaken the curioaty of the philoso- 
pher, and'Call fnth die cesearches of the naturalist. It is truly 
here that Nature seems to delight in shewing herself under a 
multiplicity of aspects. 

The rarest plants, froin those of the temperate climates to 
those of the frozen Kone, are displayed to the botanist within 
the compass of a few steps. The zoologist may there pursue 
insects as- varied as the vegetation which nourishes them. The 
lake, from its-depth, its extent, and even (he violence of its mo-, 
tionsj forms to the natural philosopher a sort of sea. The geo- 
It^st, who ^sewbere sees cmly the external crust of the globe, 
finds tliere the centrid masses rising, and protruding on all hands 
through their envdopes, to disclose themsdves to his view. 
I^astly-, the meteorolt^st can there, at all times, mark the for- 



816 Biographical Memoir of Charles Bonnet. 

matioD of the clouds, penetrate into th«r interior, or raise hiiU' 

self above them. 

Biit I perceive that, in thus painting the theatre in which 
the distinguished individuals lived of whom I am about to 
Bpeak, I have unintentionally presented you with a miniature of 
their discoveries; and, in fact, their country is in a manner 
vividly impressed upmi their work^ even those which are the 
most comprehensive in their object : nor was it ever l«ft by <Hie 
o! them, — and if the other sometimes separated himself from it, 
it was always to him the centre and ptunt of comparison to 
which he referred all that be saw elsewhere ; — ^powerful influence 
of flrst habits,— of which another of their fellow-citizens has 
^ven a di&rent kind of example, which the events that have 
agitated Europe have rendered too memorable. 

Chables Bonnet was born in 1720, of a rich family, distin- 
guished for the important offices which it had filled. He was 
intended for the law, and received the education necessary for 
preparing him to practise that profesuon. A facility of coocep- 
tion, and a happy imagination^ enabled him to make rapid pro- 
gress in literature and science ; but they did not at first permit 
him to devote himself with delight to the mwe abstract ■nedita* 
tions of philosc^hy, and still less to the study of all those forms, 
all those little particular decistons, with which so many codes are 
filled. . 

This taste for agreeable ideas, for easy, although ingenious, 
researches, already indicated a dispo^tjon favourable to the 
study of Natural History ; and accident threw him entirely into 
that pursuit He read one day, in the Spectacle de fa Nature, 
the history of the singular industry of the insect called the Lion 
Spider, Formica Leo. Vividly impressed with facts equally 
curious and new to him, he was not satisfied until he had pro- 
cured one of tbera ; and, in searching fix this insect, he found 
many others which appeared to him not less interesung. He 
spoke to every body of the new wtaM which had <^ned ifself 
up to him^ Being apprised of the existence of Reaumur's work, 
he obtained it, after much importunity, from the public hbfa- 
lian, who was at first unwilling to trust it to so young a man. 
He devoured its contents in a few days, and ran about every- 
wherein search of the animals with whose history Reaumur had 
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mnde him acquainted. He discovered a multitude of beings, of 
which Reaumur had taken no notice ;. and now behold him, at 
the age of sixteen, become a naturaliet. He would probably 
have remained so for life, had not his in6rmities constfMned him 
to give another direction to his mind. 

He entered upon the career of observation with gigantic steps. 
At the age of eighteen he communicated to Reaumur several in- 
teresting facts, and at twenty he submitted to him his beautiful 
discovery of the fecundity of ^hides without previous copu- 
lation. Nine successive generations, independent of sexual in-* 
.tercourse, were then an unheard-of wonder; but the admirable 
patience exercised by so young a man in determining the fact, 
all the precautions, and all the sagacity requisite for such an 
undertaking, were not less wonderful. They announced a mind 
of which every thing might be expected ; and ^he Academy of 
Science thought it could not too speedily but inscribe the name 
of this young observer in the Ibts of its correspondents. 

Soon after, a fellow-countrymaa of Bcmnet's presented a stilt 
greater miracle to the astonished world o£ science ; the history of 
the polypus, and its indefinite reproduction by cutting, were pub- 
lished by Alvaham Trembley. Bonnet immediately applied the 
tsdssors to all the animaJs commonly called imperfect. He saw 
the cut parts grow agiun in land and freeh water worms. He 
also multiplied the individuals by dividing them, although no 
comparison could be made between their highly complicated or- 
ganisation, and the almost perfect simplicity of structure of the 
polypus. 

In this manner, a power began to shew itself in animals, 
which had hitherto been r^arded as peculiu' to plants. It was 
by following the views of Bramet that Spallanzani carried the 
[noofs of this power to their utmost limit, when he caused the 
head, with the tongue, jaws, and eyes, to be reproduced in a 
slug, — and the feci, with ail their bones, muscles, nerves, and 
vessels, in the salamander. 

This property, experimented upon in worms, presented Bcmnet 
with several phenomena calculated to excite astonishment. The 
anterior extremity, on being spUt, afforded two heads, which, 
while yet scarcely formed, became enemies to each other. When 
the animal was cut into three distinct pieces, the middle piece 
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commonly reproduced a Itead before, and a tail behind. But s 
sort of error of nature also sometimes manifested itself; the 
middle piece produced two tails, and being unable to nourish 
itself, was condemned to quick destruction. 

It seemed as if it were the destiny of Bonnet, that the hal^ ' 
formed ideas, and uncompleted attempts of oUiers, should fur- 
nish him with the subjects of great discoveries, and beautiful 
works; and, in fact, it is less by conceiving ingenious ideas than 
by unremittingly pursuing their development, that the great 
geniunes have gained thar celebrity. The germ of the difieren- 
tial calculus is to be found in Barrow, and that of the central 
forces in Huyghens; yet Newton b not the less endtled to hold 
the first rank in intellectual pre-eminence. 

Some experiments, undertaken with the view of making 
shrubs vegetate without earth, and a conjecture of Calandrini's 
regarding the design of the difference between the two surfaces 
of the leaves of trees, led Bonnet to undertake his Traiii de 
TUsage dee Feuilles, one of the most important works ^n vege- 
table phyM^logy that the eighteenth century produced. 

He not only found existing in vegetables, in the highest de- 
gree, that power of reproduction, by which, from any part of an 
oif;anised body, the whole may at all times be reproduced ; he 
also observed and investigated that mutual action of the vege- 
t^le and the surrounding elements, so well adjusted by nature, 
that, in a multitude of circumstances, the plant would seem 
to act for its preservation with sensibility and discnnment. 
Thus he saw the roots chaiiging their direction, and stretch- 
ing themselves out in quest of better nourishment ; the leaves 
twisting themselves, when moisture was presented to them, in a 
different direction from the ordinary one ; the branches straight- 
ening or bending in various ways in search of purer or more 
abundant air ; all the parts of the plants moving toward the light, 
however narrow the apertures by which it was admitted. It 
■eemed as if the vegetable struggled with the observer in sa- 
gacity and address ; and every time that the latter presented a 
new allurement, or a new obstacle, he saw the plant bending it- 
self in a different manner, and always assuming the position 
most suitable to its welfare. While the leaves formed thfe prin- 
cipal object of his reseaches, Bonnet examined also the functions 
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xS the other parts of the vegetable. He shewed thatthere is no 
drciUation, properly bo called, in plants. He made observatioos 
re^pectnig the internal structure of the v^etable. He proved 
tiiat pure water and atmo^heric air are saffident for nourishing 
phmts, — a result whidi might have immedi^ely led to the great 
diflcoveriee ^ mod^m chemistry regarding the compoation of 
water.and carbonic acid, had not a knowledge of many other 
phenomena still been necessary to suggest tJie want of this solu- 
tion, and to pave the way for these discoveries. 

These researches occu|»ed Bonnet for twelve years; and, 
from the scrupulous accuracy, and delicate sagacity so conspi- 
-cuous in them, as well as the solidity of their results, the^ form 
Jiis beet tilie to distinction. 

What secrets might not such a mind have unfolded, after so i»^ 
nising a owimencement, had nattire left him the physical powers 
necessary for observation ? But his eyes, weakened by the use of 
the microscope, refused him their assistance ; and his mind, too 
active to endure a state of absolute repose, threw itself into the 
field of speculative philosophy. From this period his works as- 
sumed a new character, and he now only treated of those general 
fpestions that have, in all ages, engaged the meditative faculties 
of the human ^mind, and which will probably occupy them as 
long as the world continues to exist. 

In the writings of his maturer age, however, we recognise, by 
the facts which are every where incorporated with them, and the 
«are with which he avoids losing himself in systems founded 
iipon the abuse of abstract terms, the pbilosof^er who has en- 
teted the region of metaphysics by the path of observadon. 
The choice of Malebranche and Leibnitz for bis guides, and the 
discnminating selection which he made of their views, always 
recall to his thoiights his first pursuits. 

But what especially characterised them were those phyacal by- 
potbeses whidi he always added after having endiausted the field 
of observation, and by wMch he still seemed anxious to present 
to the mind objects of external perception, when the senses re- 
fused to present them to him. This n.eceBsi,ty of clear and al- 
most tangible ideas, which constitutes the true spirit of Cartefaa- 
nism, had been carefully inculcated m the old Academyof Science, 
and Bonnet had been impremed with it by his correspondence 
with Reaumur. 

U.,r,l,z<,.f,G00gIf 
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We shall now give an account of these writings, not in the 
order in which he published them, but in that in wliich we may 
suppose him to have ctmceived them ; and, on reading them, it 
is obvious that a single principle must have predominated in the 
conc^tion of all, and that the author detached its various parts 
in jHt>portion as he judged them suffidently perfect to be pub- 
lished. 

Although these works are not e<Minected with our ordinary 
studies, yet they all bel(»ig to the individual whose character 
it is our object to delineate ; and we should present but muti- 
lated portraits of celebrated men, did we not trace, in its de- 
tails, and even in its aberrations, the progress of their ideas. 

In Bonnefs youth, a great deal had been written on Genera- 
tion ; and this subject would, therefore, naturally occur asaoa^ 
the first to engage his attention. It was impossible for one who 
had seen niue generations of pucerons succeed each other, with- 
out males, not to be, like Malebranche, an advocate for the pre- 
existence of germs, and not to place them in the females. His 
Considerations sur les Corps organises are almost entirdy con< 
secrated to the defence of this system, and especially to an expla- 
nation, by partial hypotheses, of the phenomena which were at 
variance with it, such as those of hybrids and c^ certain mon- 
?Jers. 

There is much talent in this work, in which all the objections 
are either solved or evaded with more or less ingenuity. Desti- 
tute, however, as it was of all proper observations, it would 
scarcely have previuled against the directly opposite hypothetdSi 
which the eloquence of BulFon had rendered popular. But the 
indefatigable Spallanzani brought facts to the support of Bon- 
net's views, by shewing the young tadpole already existing in 
the egg of its mother before the male had fecundated it. Holler, 
who had long supported the idea of the formation of organised 
beings, by the action of organic powers, returned to the opinion 
of germs, when he had seen that the chick is attached b^ innu- 
merable vessels to parts of the egg, which undoubtedly existed 
before impregnation. 

In another general work, entitled Contemplation de la Nature, 
Bonnet supported the proposition of Leibnitz, that every thing is 
connected in the universe, and that nature makes no leap; but, 
instead of confining its application, like the German philoso- 
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pher, to successive events, having the relation of causes and ef- 
fects, or at least to the mutual action and reaction of simulta- 
neous beings, he also extended it to the forms of these beings, 
and to the gradations of thdr physical and moral nature. 

ThiU immense series, commencing with the ruder and more 
ample siibstances, ri^ng by infinite degrees to the regular mi- 
nerals, to plants, to zoophitesy to insects, to the higher animals, 
to man himself, and throu^ him to the celestial intelligeDces, 
and terminating in the bosom of the divinity ; that regular gra- 
dation in the development of beings, unfolded by the talent of 
Bonnet, formed an enchanting picture, which could not fail to 
gain many admirers. 

For a long period naturalists bu»ed themselves in filling up 
the vacuities which the want of obserrations, according to their 
view, still left in this scale ; and the discovery of an additional 
link, in this immense series, appeared to them an object of the 
greatest interest. 

But, however agreeable this idea might appear to be to the 
ima^nabon, it must be acknowledged, that, taken in this accep- 
tation, and to this extent, it has no real existence. Without 
doubt, the beings which constitute certain families have more or 
less resemblance to each other ; and, in some of these families, 
there are, undoubtedly, beings possessing certain pioperdes in 
common with members of other famiUes. The bat Sies like 
birds, the swan swims like fishes ; but it is neither to the last 
quadruped of the series, nor to the &V&X. bird, that the bat has 
most, resemblance. The dolphin would connect quadrupeds 
and fifties still better than the swan would connect fishes and 
birds. Thus there are multiplied relauons, but no one continued 
line ; each bdng is a part which exercises a determinate in- 
fluence upon the whole, but not a link that woufd fill a fixed 
place in it. 

Bonnet would probably have avoided this illusion, had he ap- 
plied himself more to the detiuled examination of species ; but,, 
with other men of merit in his day, he participated in their un- 
just contempt for that ingenious art of distinguishing beings by 
certain marks, which was then proscribed, under the name of 
Nomenclature. He was not aware that this art is in Natural His- 
tory the basis of all further inqmry ; nor did he conceive it to 
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,he the path to a much more profound art of determiuing the in- 
timate oature of beings, hy establishing radonal and constant re- 
l«UonB between them. 

At the present day, we find it difficult to conceive, how truths 
so clear could have been miaunderfltood ; but, we iruBt reflect, 
that the principles of these truths were then presented in such a 
^defective manner, and in so abaurda style, as could not bat dis- 
gust men of literary attainments, accustomed, in their writings, 
to please the imagination, in order to penetrate to the under- 
standing of their readers. 

Bonnet belonged completely to this last (H^er of writers, and 
his Contemplalion of Nature, in particular, is as rranarkable for 
the pleanng vivacity of its style, as for the accumulation of facts 
which he has brought leather, and presented under the most 
interesting relatkms. It is one of those books that may, with 
most advantage, be put into the hands of the young, as calcu- 
lated at once to inspire them with a taste, for study, and reve- 
rence for divine providence. 

His Esaai de Psychologies and his Esaai atiali/tiqtte aur let 
FaculUs de VAme, with which he commenced the publication of 
bu speculative researches ; and his Palingenesis Phiiosopki^ue, 
with whichjie terminated them, are but little connected with 
Natural History, properly so called ; and, for this reason, we shall 
ccmfine ourselves here to a very summary view of the principal 
ideas contained in these works. 

The author investigates the moral and intellectual being in 
the development of its faculties. He concurred with the Abb^ 
de Condlllac, in the idea of determining, by a proce^i^of reason- 
ing, what would happen to an adult and healthy man, who, like 
' a statue animated by degrees (or gradually endowed with the 
senses and faculties of a rational being), should receive sucees- 
uvely all the sensations in the order in which they would be 
given him ; and thus he developes the history of the mind, lead- 
ing it, in an ingenious manner, from theacquintion of the am- 
plest ideas of all, namely, those derived immediately from the 
external world, up to the creation of those which are the most 
abstract, and which, from their simplicity also, though of a dif- 
ferent kind, were so long con^dered as, in their origin, entirely 
independent of the senses. This was still following the path of 
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obeervatioo ; but he soon diverged, as trss his custom, into that 
of hypothesis. 

The undepiable facts, that external images arrive at the mind 
only through the medium of the senses, and that tbe senses act 
upon the mind only through tbe medium of the Ivain, led him 
to suppose, that the brain alone is the depoMtory of these images, 
and that it reprttduces them for reminiscence, and consequently 
also for reflection ; from which he inferred the necessity of a cor- 
poreal OTgan tO'tbe intelhgent being, ^ut, accustomed as he ' 
was from his system of germs^ to ima^ne organs so inconc^va- 
bly smalt as to belong to the thousandth order in organisation, 
it was not difEciilt for him to make this organ survive the viable 
and terrestrial body. He accounted for the phenomena of asso- 
ciatioa in the .manner of Hartley, by supposing a mutual exdte- 
ment among the molecules of the brain, analogous to the power 
which cords, when stretched in unison, possess of making oae 
anoUier vibrate. He admits, on the part of the mind, no action 
without a motive, as, says he, we see in nature no effect without a 
cause ; and liberty, according to his view, is only the power of 
foUowing, without restraint, the motives whose impulse we expe- 
rience. By this definition he easily defends, as may be ima^ned, 
moral liberty agmnst the objections derived from the Divine 
Fretcience. But, would not the term liberty be thus changed 
from its natural acceptation F 

It must be allowed, in fact, that Bonnet's ideas regarding the 
organs necessary for intelligence, and the motives requisite for 
acUon, singularly coincide with those maint^ned by Priestley, 
in suppoit of wbat he, without hentation pr reserve, denomi- 
nates maierialUm and neceasUy ; and yet Bonnet and Priestley 
were both animated with a very lively feeling of religion ; so 
true is it, that certain minds may connect opinions apparently 
the most cppoute. Bonnet, in particular, had, in the course of 
his researches in Natural History, found too many proofs of the 
agency of an overruling Wisdom, not to be conscious of this idea 
predominating with him over every other. His peculiar man- 
ner of concaving organic phenomena, the pre-existing germs 
which he placed everywhere, rendered this agency still more ne- 
cessary in bis eyes, and the tendencies of his mind in this respect 
were always powerfully seconded by those of his heart. 

L ,i,z<..t,CoogIc 
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It is in his Palingenisie, the last of hia philosophical works, 
that he best pourtrays the goodness of his character. The evils 
that exist in the present world, and the irregularity with which 
they toe ^stributed, so clearly demonstrate the ne<%snty of a 
future state of being, for the vindication of the Divine Justice, 
that he could not admit the one without the other ; and he had 
too <^ten seen ptun the concomitant of sensibility in all beings, 
to wish any of them deprived of this recompense. He therefore 
miuntiuns, that the faculties of the inferior animals shall be so 
perfected as to render them capable of enjoying another life, 
and that our principal recompense shall be a prt^rtional de- 
velopment of ourpowers. Thus, all beings will nse in the scale 
of intellect, and hapfuoess will consist in knowing. ■ The works 
of (rod appeared to Bonnet so excellent, that Xoknow was with 
him to love. 

From this brief review will be seen the truth of what we have 
already stated, namely, that his last meditations were strictly 
connected with his first ; that alt of them, together, form a ge- 
neral system, embracing the whole of nature, and presenting it 
under images, if not always ctnrect, at least always dear and 
easy to comprehend. Those germs, multiphed to infimty, 
sometimes inclosed thousands of times within each other, saiae- 
tJmes disseminated in the organised body, and always ready {or 
repairing the most unforeseen acddait ; that ori^nal agency oi 
the Divinity ; that scale of, perfections, and that ascent of de- 
Tel<q>ement ; that necessary, intermediate, subtle organ between 
the mind and the world, the reservoir of the ideas, and the 
cause of thar association ; that connection of motives and actions 
in the moral world, similar to that of impulse and motion in the 
physical, formed a system of highly wrought Cartewanism, a 
philosophy adapted to the weakness of the human mind", which 
prefers suppo^tions to vacuities in the series of its ideas. 

It is obvious, that this necesdty of the influence oif motives 
would have rendered his moral system defective, had it not led 
him to infer the necessity of a revelation, as an ultimate and 
peremptory motive ; and it is with this inference that he con- 
cludes the series of his philosophical meditations. Having 
once drawn this inference, it is no longer difficult for him to de- 
termine w;hat revelation is the true one. Thus, frcan being a 
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naturalist, he ultimately became a theolo^an ; and by a angu- 
lar progress, it was a dcKtrine closely allied at least to that of ne- 
cessity, that conducted him to Christianity. 

In tracing the progress of those meditations in which Bonnet 
was engaged, I base given you a full portrait of the man. To 
devoteone's-self with such constancy to speculative researches, — 
to ^m at forming out of his own reflections a system of Ideas so 
subtle,— r^uired a mind undisturbed by the concerns of this 
world, and not less tranquil with regard to those of another ; 
and, in fact, he preserved, durii^ a pretty long life, liiat 
composure of mind of which his writings bear the impress. En- 
joying an easy fortune, in the society of a mild and amiable 
wife ; called to honours in his native country, without being 
charged with the cares of government ; esteemed by the power- 
ful and the learned of Europe ; beloved by those who had more 
intimate connections with him, he tasted, without interruption, 
all the pleasures of the heart and mind. He had no children, 
but he bore an affectionate regard for some of his pupils, whtmi 
he judged worthy of it ;-"-a kind of fathersbip, unattended with 
the chagrins which are too often attached to the other. 

It was thus that he passed his Hfe without leaving his native 
country, doing good to alt who surrtmnded him, and ho[niig to 
produce a greater and more general good by his works. Al- 
though his constitution had never been strtmg, yet his heakh 
remuned unbroken during an existence so calm ; and it was not- 
until he had attained the age of seventy-three that he died, afler 
a gradual decline, on the SOth May 1793. 

The dty of Geneva, proud of ^ving had such a citizen, de- 
creed turn public honours. M. de Saussure pronounced his fu- 
neral oration. Two others of his pupils have published eulo- 
^ums full of the affectionate admiration which animated all who 
approached him. 

But, next to his works, the monument which confers most 
hcmour upon him, ate those vepy men whom his advice and fflt- 
ample contributed to form ; and we shall add a concluding fea- 
ture to the picture of bis life, by tracing immediately after it 
that of a nephew who was not less illustrious, and who, without 
having carried his ideas over so wide a field, has made bolder 
and surer steps in the more nftrrow career which he traced for 
himself. • 
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Horace Benedict db Saossuke was born at Geneva, on the 
17th February 1740. His mother wa« a sister of the wife of 
Bonnet, and he soon become one of the favourite pupjs of that 
l^iloeopher. His father left Bome writings on agriculture. The 
happy penetration of his mother prescribed for him laborious 
exerdaes at an early age, which ao little retarded the progress 
of his. education, that he distinguished himself at college at the 
age of seven, became a candidate for a m^ematical chair at 
twenty, imd at twenty-two was appointed profe^or of philoso- 
phy. His pretcsi^tHis in these two departments of science suffi>- 
ced of themselves to shew that his studies were at once varied 
and profound. Of this he gave an additional proof, the same 
year, by choosing a question in vegetable physiology as the sub- 
ject of his first essay, eaitiXtAObteTvations surl^Ecorce dea Fa^ 
iUes et des Petaies, which he dedicated to Haller, and published 
in 176% In this essay he described the cortical net-work which 
envelopes these parts, the regular pores with which it is perfo- 
rated, their communicatioD with the internal substance, and 
their influence uptHi the nutrition and respiration of the plant 
It was a beautiful supplement to his uncle's work on leaves; 
aod this small performance alone has assigned to Saussure an 
honourable station among botanists. 

Occupied afterwards with objects of greater importance, and 
i^ich required more laborious exertions, he alifays r^xised widi 
[Measure upon those of his flrat predilections. Id Uie midst <^ 
his journeys in the Alps, upon the most pred|ntous summits, 
while engi^ed in those profound meditaticms which embraced 
all that nature presents tous of the vast and magnificent upon 
the globe, he carefully collected the smallest flower, aad noted 
it with pleasure in his bode. He seemed to dwell with compht- 
cency on the view of these living beings in the vionity of the 
vast ruins of nature. It was with botany that he terminated his 
writings, as he had commenced, them; and after having sub- 
mitted to the Natural History Socirty of Geneva, in 1790^ some 
observations on the motion of a tretadla of the baths of Aix, he 
also read, in 1706, a few months before his death, conjectures 
OD the cause of the constant direction of the stem and root at the 
moDient of genniintitHi. 
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But Sauaaure was destined to other studies ; he was to un- 
veil deeper secrets. For him it was reserved, Qist of all, to cast 
a truly observing eye over Ibose ru^ecT ^rdle; wluch surround 
our ^obe, and in which the substances that compose the nu- 
cleus of our planet disclose themeelve* to the naturalist ; to io- 
Tes%ate in detail the nature of these substances, their order, 
or rather the disorder, into which they have been thrown by the 
catastrc^bea that have>heaped them upon each .other ; lastly, to 
throw some light upon the events that have preceded the pre. 
sent state ef the world, and regarding which there was nothing,, 
before his time, but the vaguest ideas or the most extravagant 
Uieorieg. He had, in some measure, entered upon this study 
before the age of twenty years; for, in 1760, following the steps 
of some Suglislimen, he had essayed to mount the glaciers of 
Cbamouny. The ideas which this attempt afforded him were 
developed duiing a journey which he performed in France and 
Bi^land in 1768, and during a second, in which he passed 
through the whole of Italy in 1772. The naturalists with 
whom he had intercourse, the collections which he vbited, the . 
mouatoinous countries which he traversed, all recalled to <his 
mind how fertile his own country was in facts illustrative of one 
f^ the most interesting subjects that could captivate the hutnaa 
mind. From this period be formed the project of invariably 
pursuing this inqiury Randall his journeys, all his- labours^ even 
his most ingenious discoveries, bear a nK»e or less direct refe- 
rence to this object. 

To form a more correct estimate of the importance of Saus* 
sure'*s labours in this departmait, it. will be necessary to consider 
the vievra entertained of the theory of the earth at that time. 
The naturahsts of the tdxteenth and seventeenth centuries had 
described minerals; they had begun.to collect petrifactions, but 
they loi^Led upon these latter bodies merely as sportive produc- 
tkwiK of nature, or as' remains of the deluge ; and, excepting u> 
the case of m^allic veins, they were far from supposing that 
there was any ctmsttmcy in the arrangemrat of mineral substan- 
ces. Descartes, without attending to what naturalists had pre- 
viously observed, had formed his glolie by incrusting a son. 
Burnet, Whiston, and Woodwardt, some by breaking this crusty 
others by calling, a comet into play, had Mideavoured to ezplain- 
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the deluge, and to deduce from it the present state of the globe. 
Leibiiitz was the first who had altempted to distinguish upon 
the earth parts raised hy fire, and others deposited by water. 
Bourgeret, judging of the high valleys from those of level coun- 
tries, had them all scooped out hy currents. Bufftni, lastly, 
combining the ideas of Whiston, Leibnitz, and Bourguet, made 
a comet knock off from the sun, the melted masses, of which the 
earthand theotherplanets were formed, and gave the globe thou- 
sands of ages to cool, thousands mure to receive water from the 
atmosphere, and become the abode of incipient life, and other 
thousands still to have its surface elevated into mountains, or 
scooped into valleys. In his 6rst volumes he made no distinction 
between the different orders of mountains, and appeared to be- 
lieve all their strata to be horizontal. , It could scarcely be said 
that the Pallases, the Delucs, and the German and Swedish mi- 
neralc^sts, had begun to make regular observations on the struc- 
ture of the earth, and to draw general conclu^ons frcwn what 
they had seen. Their labours were little known in France, and 
the learned who were in repute tre^ed almost all geology as 
diimerical. Saussure applied himself to the labour of raimng it 
to the dignity of a real scirace ; and, for this purpose, resolved 
to carry into it th^ accuracy of determination which the study 
of mathematics had ^ven him, together with all the advantages 
resulting from a profound knowledge of phjrfflCB. But these 
aids would still have been inefEdent, without the linn reeolutjoa 
of long and patiently observing nature on the spot. 

Let those who have crossed great mountains only hy r^ular 
roads, fancy to themselves the courage of the man who destined 
himself to spend his life among them, to scale all their peaks, 
to explore all thdr recesses, and who, for this object, abandoned 
all the enjoyments of friendship and fortune. To make ItMig 
excursions in those high valleys which no vehicle ever approadi- 
ed ; to partake with the poor inhabitants of tfanr hladi and hard 
bread ; to have odly their smoky caUns, open to all the winds 
of heaven, for a place of repose ; to pursue as the only path the 
rocky bed of a toirent; to hook one's way with hands and feet 
to tiie sharp lidges of clifis ; to leap from one prnnt to anotho- 
above a precipice ; to be at times surprised by winds that blow 
him over, and at others by fogs that obscure the path or fivew 
i 
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the breast ; to sound every moment the snow, which perhaps co 
vera a gulf ready to swallow you up ; to remun days and nights 
upon those masses of eternal snows, the extreme limits of life, 
and to which the love of science alone could lead animated be- 
ings ; — such was .the existence to which the historian of the Alps 
condemned hitnself, — such was tlie life which Saussure led du. 
ring the ten years in which he collected the materials of bis 6rBt 
volumes, and whi^ he many times resumed before publishing 
his last. 

Without doubt be was not destitute of enjoyment during this 
period, He describes, with a sort of enthusiasm, in his prelimi- 
nary disconrse, the health which the pure mountain air impaft- 
ed, the admiration ins[»red by the simple virtues, and ihe 
nol>le character of the inhabitants of those high valleys. He 
represents himself, from the summit of Etna, viewing emfnres 
^ and men in all their littleness. It is true that a philosapber 
need not ascend so high to see matters in this light, but it would 
seem that, at such points of view, every good man, in spite of 
himself, would become a philosopher. 

Had Saussure, however, taken only these vague dispo^tions 
with him on bis journeys, had he only acquired these general 
impres^cms, we ^lould not probably have had his euk^um to 
make here. He had, on the contrary, as we have already said, 
prepared himself fot these expediti(»)9 by the most profound stu- 
dies, and from these he was enabled to derive the most precise 
results. 

Before describing the mountains, it was necessary for him to 
determine the distinctive -characteis of the substances of which 
tbey are composed; and, notwithstanding the attempts of Lio. 
lueus and Wall^rius, the stnence of Mineralogy was at thb pe- 
riod in a very low and confused state. He had, therefore, to 
connaeace with increasing its accuracy and extent,^ and this he 
efieeted with a success which Bom^ de Lisle and Werner have 
acarcely surpassed. His experiments on the fusion of minerals, 
in particular, contributed to the distinction of species that had 
previously been OHifounded. He went so far as to invent a mo- 
chine for comparing the different degrees of hardness of bodies ; 
and nearly fifteen Aew kinds have been added to the catalogue 
of the mineral kingdom in consequence of his observations. It 
was around Geneva itself that he found at once the specimens 
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whif^ instructed him irt lithotomy, lUtd the pritidpat docaawnts 
franl which he derirbd his ideiis retpccthig the luitory of the 
eUth. The enTirons d that <aty v«re coT««d with ndled 
atones, frequently eren wi^ gKU maasefl of very divernBed «ib- 
stsnces, foreign to tlK n^hbourii^ mountahiR^ and vbi^ we 
ftnmd in littt only in the high Alps. These masMa became to\ 
^Ussure ft rich cabinet of min^alogy, and indicated to Un the 
ricdent revolutions which had conveyed th^r materials to su<^ s 
distance from their original portions. 

To be perfeetlyconvinced, howe?er, c^the existence of these an- 
dent revdntidna, it was necetaary to prove that die cMiees at pro- 
SMit in operatJcHi are hic^MUe of fvodurang such effeoti; and, lor 
dirs purpose, he reqmred to meteure each of these Ganses, and lo 
appreciate the extent of their influence. He had, therefore, to 
examine attentively the lake, and the rivers which onpty thon- 
Aelves into it, and which descend from the glaciers ; to deUrraine 
the veloci^ and direction of thrar notiwiB, their temperature, 
and the Quantity and quality of the substaDces whi^ they cany 
along with them : he had to «nploy, and even invent, ioatnt- 
tneuts of a deiicacy proportiMutte to the meastiranefltB whidi he 
tidd in view to obtun. But these ninnii^ streams are the pro- 
ducts of runs, and the melting of the glaciers, which latf are 
themselves Incessantly renewed by the snows which the dkiuds 
deposite in these high r^ons. It was therelbreoeceMary to deter- 
mine the quantity of these various sources, to ascend even to the 
cause of rain, the most important and difficult to explain a£ ^ 
the meteors ; and as the most probable origin that can be as- 
«gned, is to suppose it to be formed &om the vi^K»ir« d the 
jitldosphere, it was still farther necessary to explore all the meaiB 
of appreciating the quantity and nature of these viqwors \a all 
(^cumstances. 

It was by fblfowiog out this train of ideas, joined to the de- 
sire of preci^on v\niAt always distit^vi^t^d Mm, that Swlsaare 
was led to improve the thermometer, fin- measurii^ the tempa»- 
tuie of water at all depth's ; the hygroaaetca-,' iat in^cattng (he 
greater or less abundance of watery vapours ; the eudiometn-, 
for determining the purity of the lur, and for fid^ng^out whe- 
ther Or not there might be any other cause of rain than in the at- 
mospheric vapours ; the electrometer, for ascertaining tbe statie-af 
^ctricity, which operates so powerfully on the aqueous me- 
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teoPB ; the ftnemometcr, Ibr determining at once the direction, 
veloisty, and strength pf the currents of the air ; lastly, it was 
from these motives that he invented the cyanometer and diapha* 
nometer, for comparing the d^rees of colours and of transparency 
ofthe air at dif^^nt heights. It is unnecessary fi» us to say that 
the measurements of hdghts by the barometer must also have 
been a continual object of his investigations. Thus, in examimng 
the mountains as a natural philosopher, he explored the atmo- 
sphere as a geometrician and a chemist ; and it is to him, in fact, 
that we owe all the positive information which we poasesp re- 
garding the Gompoffltion and motions of the fluid by which we 
ore enveloped. 

These different applications of phy^cs form so many inleFest- 
ing digressions in the narrative of his journeys. We follow him 
with delight in these delicate investigations; we find him never 
neglecting, in the most agreei^e as in the 'most fatiguing atom 
tions, to impress upon hb observations that scrupulous accuracy 
which tbrms the seal and suretiship (^ norrectoeas. He wrote, 
faowever, a sepanite essay upon Hygrometry, which was the moM 
complicated and the most delicate o£ these measurements ; and 
this work is raie of tiie most beautH'ul with which natural philo- 
sophy was enriched at the close of the eighteenth century. 

The question to be solved is, to ascertain how much wat^ in 
vapour is conbuned in a given volume of tur. In Order to stdve 
this problem, it would be necessary to separate the vapour from 
the air, or, in other words, to dry the air completely. This 
oporation, however, is impos^ble, and the olgect can only be a:t- 
tained by apfnvximation, and at the expence of much time^ by 
employing substances that ^ve a great affinity for moisture. 
We therefore content ourselves with a body capaUe of putting 
itself into a certain equilibrium of humidity wtUi the surrouud'- 
ing w, and of indicating the moisture ^ich it has taken up 
by more or lets apparent changes of weight or dimenuops ; and 
as the fibres of otganized bodies are eminently endowed with 
the prt^rty (^ being- elcmgated by moisture, and contracted 
from dryness, it is these substances, espedidty, that are employ- 
ed for making hygrometers, or rather bygftiscopee i fix, a? we 
have seen, they do not aftird an exact measure, but only am 
approximate indicalioa. It is obvious that there mu^ Lp gf'^ 
^fferences of sensibility and exactness bet.wec9> ikf difierent 
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fibres, and it was for tlie purpose of ascertaining the best and 
most effectual means of employing them, that SaussUFe's experi- 
ments were made. But to attain this object, it was also neces- 
sary to examine all the possible combinations of water and ^r, 
iHid the influence which they experience on the application of heat 
and pressure ; to produce, by artificial means, the maximum of 
humidity uid the maximum of dryness; and to determine the in- 
fluence which humidity exercises in its turn i^n the expanaon of 
the mr and the manifestation of heat. From these experiments 
we therefore see an almost new sdence springing up, and Me- 
t«orol<^y beginning to postess rational prindples. 

Saussure made choice of hair as the hygroscopic substance, 
possessing most sensibility and regularity. This result of his 
comparisons has been disputed ; but what could neither be ca- 
villed at, nor attacked, were bis beautiful observations on the 
expansion of air in proportion as it is charged with humidity ; 
on the telaljons of humidity with pressure ; on the nature of 
the ve^cular vapours or fogs which are suspended in the air like 
so many small balloons-; and un many other p<Mnts, all mor« or 
less new to science, at the peiiod when he published this work. 

Time does not permit us to li^ before you the numerous me- 
chanical details by which he at length rendered his hygrometer 
and other instruments capable of convenient use, whiJe, at the 
same time, he gave them the necessary precision. It is suffi- 
cient to observe, that, in all these investigations, we discover a 
mind no less acciu-ate than fertile in resources, and calculated to 
be the model of natural pbilosaphers as much as that of natu- 
Ttilists. 

Altlwugli Saussure had travellA for twenty years among the 
mountains ; had fourteen times crossed the Alps, by eight difib- 
rent routes ; had made ^xteen excursions to the centre of 
that chain ; although he had traversed the Jura range, the 
Vosges, the mountains of Switzerland, Germany, Italy, Sicily, 
and tlie adjacent Isles, and had visited the extinct volcanoes of 
France ; yet had he never* reached the summit of Mont Blanc, 
which he beheld every day from his window. Ten times he 
had attacked it, as it were, by all the valleys which tertmnalc 
, (Ml its sides ; he had gone round it, examined it from the sum- 
mits of the nei^bouting mountains, but hiid always found it 
inaccessibte. On the 18th August 1787^ he learned that two. 
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mhabitaatB of Chamouay, by following the most direct route, 
which various prejudices had hitherto made hira shuD, had re- 
tamed the previous day from that summit which mortal foot 
had never before trodden. His eagerness to follow their steps 
may be easily imagined, when, on the 19th August, he was at 
ChaHWUDy ; but the rains and snows prevented him from ascend- 
ing that year. It waa not tiU the 91st July 1788 that he at 
lenf^h Rccomf^ished this great object of his wishes. 

Accompanied by a servant and eighteen guides, whom he 
encouraged by bis promises and exam^Je, after having ascend- - 
ed for two days, and kin two nights in the midst of the snows, 
—after having viewed horrible chasms under his feet, and 
tieftrd two tiemendous avalanches roll by hb side, he arrived at 
the summit about the middle of the third day. His eyes, be 
says, were first turned towards Cbamouny, where -his family 
were watching his progress with a telescope, and where he had 
the pleasure to see a fiag waving in the tur, the apptnoted signal to 
assure him that his arrival had been perceived, and that thdr pain- 
ful soliutude Pe^Kcting bis fate was at least suspended. He then 
calmly set about performing his intended experiments, and con- 
tinue for several hours at this employment, although, at the 
height he now stood (15,000 French feet), the rarity of the air a&> 
celerated the pulse like a burning fever, and overwhelmed them 
with fatjgue at the slightest motion, while, in those frozen re- 
gions, a cruel thirst parched their lips, as if among the sands of 
Africa ; and the snow, by reflecting the light, dazzled the ught, 
' and scorched the face. The inconveniences of the poles and 
tropics were alike experienced ; and Saussure, in a journey of 
a few miles, braved as many hardships and dangers, as if he had 
gone round the world. 

His last expedition, and one of the most interesting with re- 
gard to the theory of the earth, was that to Mount Rosa in the 
Pennine Alpa, which he performed in 1789. Instead of those 
needles of granite, which commonly pierce tbnr envelopes, to 
form the ridge of the high Alpi, he there observed an enor- 
mous pUteau, where the granite, which every where else ap- 
peared uncovered, was enveloped under a. mass pf slate and 
limestone, disposed, along with the granite, in horizontal strata. 
From this aj^warance the views of Saussure, regarding the for, 
mation of granite in a fiuid, and the succession of the other pri^ 
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mitive depoeites, which preceding observations bad long befcov 
estabbclied, were now invincibly confirmed. 

Thus, every step that he advanced among the mountains di»< 
covered to him some new truth, and ^her enabled him better 
to arrange the seriee of those he already possessed, or to fill up 
smne void in it: It would be interesting to trace all the meta- 
morphoses which the system of his ideas had undergone ; hut 
time does not permit. Let us content ourselves with drawing a 
brief sketch of the principal acquiations to the theory of the 
earth) which result from a concluding analyras of his works. He 
destroyed the idea, which had been very prevalent until his 
ma^, of ft central fire, a source of heat situated in the interior (^ 
the earth. Hb experiments even |ffove that the water of the 
sea and of lakes b colder in proportion to the depth frmn which 
it b taken. He proved Uut granite was the oklest jnimitive reck, 
and thiu which serves as a basis to dl the others ; he ^ewed 
that it was disposed in strata, and formed by crysbdlization in 
a fluid, and that if its strata are at iJie presmt day aimotit idl 
vertical, this position b owing to a posterior revolution. He 
proved that the strata of the later^ mountans are a]WayB in- 
clined toward the central chain, namely, the granite chain ; and 
that they present their predpicea to this chmn, ns if they had 
been broken upon it. He ascertained that the mountmns are 
the more rugged, and (Jimr strata depart the more from their 
horizontal line, in proportion to the antiquity of th^ fonuaticm. 
He shewed, that, between ifae mountains of different orders, 
there ore always heaps of fragments, rolled stones, and all the 
other indications of violent convulsions. Lastly, he pointed out 
the admirable contrivance, which supplies and renews among the 
snows of the high mountains, the reservoirs necessary for the 
production of large rivera. 

Had he only bestowed a little amre attention on petrifactions, 
and thrir portions, it might have been said, that we owed to 
him all the foundatimis on which geology has hitherto berai 
built ; but, incessantly occupied with the great primitive chuns, 
Bind the terrible catastrophes that must have taken pUce to have 
overturned their enormous masses, it would appear that he had 
formed a somewhat erroneous idea of those lesser mountains or 
lulls whose repose had not been disturbed, and whidi coniaiH 
retaaihs of the newest epochs of the hbtory of the gUJbe. 

■ OLV^Ic 
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Possemed of loatemls so numerous audi iinpivtaQt, it omit 
have required a powoful effort to reuBt the temptaticHi of fam- 
ing a ayaLem. Soussure, however, had this liniHiess of rtsafdu- 
iioa ; aad we i^all make it the last a^id the' prinrapal trmt ia bis 
vuhagy. His mind was of too elevated a characta not to take 
a prospecUve grasp, in some measure, of the whole 6fdd of the 
sdeaee, and not to fonave to what extent it wm imperfect, 
notwithstanding all the facta with which he had enridied iti 
and it was, tiwrefbre, by pomting out what still remained to be 
investigated that he tenninated his labours. . So noble ua examjde 
has not deterred his successors fhxn drawing up, as latm&ljt 
the most romantic systems i but this is only am additional rea- 
son for paying our tribute to a mind so rare. 

Sanssure still seemed young enough to collect a portion of 
the obserVatimis which were awanting to the sdraice t but a cha- 
ease, the germ of which iiad perhaps originated in the fatigues 
of his journeys, began, a little after hia fiftieth yew, to under- 
mine his ooDstibidon. It was increased by some embarrasB- 
mrats of fortune, occasioned by the Frem^ revohitkm. Three 
sucoessve attacks of paralysis seduced faim B) p&n weakness, 
and, on the %2d January 1790, after &ur years of eufierings, he 
Aed, aged only 59 years. 

Equally beloved and honoured as Bonnet by his fellow att- 
Kem and by strangers, Saussure had the additiooaj happiness of 
living again in a scm, whmn he saw di^inguishing himscdf in 
sraence, and whose beautiful discoveries have merited for bim a 
reputation not less honcHiraE^ than that of his fiuJier ; aad in a 
daughter, whose rare virtues and supmcv mind have rendered 
faer an omamait to her sex. 



A Degcription of some appearances <f remarkable Rainbowt. 
By the Beverend Williau ScoassBr, F. R. S. Lond- and 
Edin. M. W. B., &c. Commuiacatedby the Author. (With 
a Plate.)* 

jcVppeasances of natural phenomena, of taxe occurrence, are 
always worthy of being recorded, both as being interesting to the 

' Bead be&re the Wemerian Nstoral Hfatory Society llWi February 1837- 
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(jbaerver of nature, and as tending to the development of those 
beautiful principles with which the Almighty has so universally 
endued the vast range, and every atom of that vast range of the 
material- creation. And they are further interesting, because, 
when understood, they generally resolve themselves into the ef- 
fects of some laws, principleB, or cMnbinaiiMis already known, 
and aflbrd additidnai instances of their amazing variety of <q>era- 
tioDB, and of their universality of application. In this view, 
therefore, even modifications of the more ordinary phenomena, 
or extreme cases as to beauty, extent, or peculiarity of sucJi, are 
not undeserving of attention, either to the naturalist or the 
philosopher. 

Hence I am induced to offer to'the Wemerian Society an ac- 
count of two appearances of rainbows — though a phenomenon of 
socfa ordinary occurrence; because, in-one of these cases, there was 
exhibited perhaps the extreme of beauty of which this brilliant 
aix:h is susceptible ; and, in the other case, there was a multifJi- 
cation of the segmeiits beymid any other example of a rainbow 
I ever before witnessed. 

The first example that I shajl mention, so nearly resembled a 
remarkable rainbow described in a late number of the Edin- 
burgh PhilosophicalJournal (atMubow that appeared alLengs- 
feidt, on the 18th of May last), thati fearthe following descrip- 
tion will seem to be little else than a repetition of what is already 
before the public. At all events, presuming on the intwest 
which observers of nature always feel in euch appearancas as 
are at all of an extraordinaiy character, I shall not withheld the 
notes which £ made on the occaEoon. 

This magnificent phenomenon was seen at Bridlington Quay 
at 5 V. M. of the 12th of August 1826, during a brilliant sun- 
shine, and a heavy partial shower that passed across from north 
tp south, to the eastward of the town. Both the primary and 
secondary bows were complete arches, descending to the ground 
on the left, and to the surface of the sea cm the rig^t hand. 
The colours were of extraordinary brilliancy throughout. With- 
in the arch of the primary bow, were no less than three if not 
fou^ supernumerary bows in close and regular order, but pro- 
gressively cbminishing in intensity, so that the last was scarcely 
discernible. The primary bow was of course a series consisting 
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of the ordinary succession of coloura, reckoned from the outude, 
being red, orange, yellow, green, blue, indigo, and violet. Im- 
mediately in contact with the interior vblet, succeeded the super- 
numerary stripes of different colours, consisUag, most obviously, 
of green and purple or violet, in regular succesaon. The other 
colours of the spectrum were not observed. The whole [Aeno- 
menon conveyed the idea of a splendid canopy df equal vertical 
arches, which seen from beneath, seemed to diminish in distinct- 
ness from the effect of the receding distance. 

Another phenomenon of the same class, with a peculiarity 
which appeared to me to be of a very uncommcm kind, may be- 
of more importance to be described. 

This connsted of two beautiful s^^ents of primary and se- 
condfuy nunbows, (called by the stulors " weather-galls,^ when, 
as in this caacj they consist only of the portions next the horizon) 
with some supernumerary bows within the arch of the former ; 
and likewise, which is the extraordinary part, another spectrum 
rismg almost vertic^ly from the base of each of the common 
arcs, at its apparent termination in the -horizon of the sea, so as 
to form two figures nearly resembling the Greek >. 
- The segments a and &, Fig. 1. Pi. IV. represent the portions of 
the [»imary and secondary hows, and e the supernumerary bows, 
whilst c and d represent the two vertical spectra. Perhaps' I 
err in defining them vertical spectra, because the apparent form 
was a portion of a circle, curved in the same direction (namely, 
towards the left) as the irides ; but not having used any means 
to ascert^n the exact form, I cannot speak with certainty, either 
as to^he curvature, or to the direction in which it deviated, if 
it deviated at all, from the perpendicular. In other respects, 
there is no uncerbunty, not even as regards the apparent form, 
a sketch of the appearance being carefully made at the time. 

The colours of the primary vertical spectrum (c) were in the 
same order, and almost qf similar brilliancy, as the rainbow with 
which it was connected ; and the colour of the secondary verti- 
cal Bpectrom (d), as welV 'as its width and general appearance, 
also corresponded with the colours and magnitude of its own 
bow. 

This phenomenon was seen on the 3d of September 18SI, at 
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sent neta the Docthern coast oC Ireland, Bjq>rosohing tbe entrance 
■of the North Channel. It occurred about half an hour before 
sunset. There was not a hreath of wind at the time ; and the 
sea woi rtmtwkaUff Bioooth «id caltn. The atmosphere was 
full of heavy rata douds, except ia the direction where tbe sun 
wa% and these were discbafging showers in vanous quarters. 

Knee this deacnptira was originally written (the above ac- 
count being 'taken iu substance frmo myjounmi kept at tbe, 
time), a very simple explanation has occurred to tne of this phe- 
aaaeaaa, which, at the time of its appearance, seemed to par- 
take so much c^ the nature of a juxxligy. 

The sea, on this occasion, it has been remarked, was quite 
smootb and calm ; its surfaoe, indeed, was like a minor ; for our 
situation, bong almost " land-lacked,'^ happened to .shut out 
whatever swell thne might be in the miun oceaut ^^ likewise 
to aftird time, during a day chiefly calm, lor even the linger 
waves, of the " wind-Upper," to sub«de. Id oonsequence of 
these drcumstances, tbe sea, at the close ol tbe day, was with- 
out the slightest undulaUon. The sun, at the Ume when tlie 
Tunbows appeared, was at a very low altitude. I assumed it 
in my notes at 3° ; though being above half an hour before 
sun-set (6 f. v.), it must have been at least twice as great, pro- 
bably betwixt 7° and 8°. ' 

Undw such circumalaoces, there would be a reflection of the 
sun, fixmi the-surface of tbe water, i^raost hidf as strong as the 
rays proceeding direct from the sun itself * ; which power oi , 
rays was fully adequate to the production of a rainbow of near- 
ly .^le-half the intemil^ of the common bow ; and the direc- 
tion of these rays being from a portion, as much below the ho- 
rizon, as the sua was at the time above it, the arches of the di- 
rect and reflected bows, would, of course, be differently atuated, 
as arising fitHn circles of equ^ diameter, whose centres were 
twice the altitude of the sun, or 15° apart. The reflected bow 
(as to tbe part above the horizon) would consequently be a s^ 
ment larger than a semicircle, end precisely as much lasrger as 

• The quantitj of raja reflected by wi 
iitcident at an ui|[!e 1^° inclined ts tbe h 
quantity tbsl reaches the nuface. 
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the bow from tbe direct rays was UaS than a semicircle *. And 
all these circumstances are found to be realiBed in the pbeii<»iie> 
non described. 

MOTeorer, in proof that this was the rt«l origin of the verti* 
cal plectra, I may mention the esact coinadencc of the two 
bows on the line of the horizon— the similarit; and order of the 
colours^ and the peculiar poation and curvature—with the whole 
c^ which particulars a bow produced by a rejected sun, would, 
under ^ circuaistances, exactly oorrespond. 

This is dearly shewn by the figures and diagrams. Fig; \, 
already referred to, is the a[^)earaDcc of the vaiiou^ area, as 
.drawn and re^stered at the Ume when they were aeen. Fig. % 
is the form and appearance, which, on the same sc^e of cuna- 
ture, these arcs, according to theory, would assume,— a, 6, the 
jHTiaary ^d secondary bows being drawn from a centre 7^° be- 
low the horizon (equal to the supposed altitude of the sun), and 
c, df the bows of reflection from a centre 7j° above the horiEon. 
The resemblance, it is evident, is as' near as could be denred. 
Had the arcs been complete, the toro would have been accord- 
ing to the dotted lines. 

From hence we derive an explanation of the cause of the tn- 
verled rair^ow, described by some authOTS; a. phentnnenon, 
however, of rare occurrence, and requiring, on tUs fmndple, a 
variety of a(x»mmodating circumstances for its producticm. In 
respect to this phenomeoon, many philosophers have ^ther 
doubted its ret^ity, or have conudered it as an optical deception. 

■ The coitre of the canmonnlnbow being in a strait line continued fiora 
the tHin, through the «}eof tbeobenver, tibi aa the bEiseortlie iilf (when it aj). 
pears to tcrmiiuitG at the batizon), that centre will eiidmlly be just as much be- 
low the horizon as tbe sun is above it. But the how of reSection has ila centre 
juit BS tax e^ove the horlion. For the angles of irtddence and nflection being 
equal, tbe image of the sun, that gives rajs to tbe bow of reflectirai, will be At an 
an^e, just as mnch bdott the horizon as the sun li above it, and consequenlJj the 
centre of its coQcentrie bows will be exactly at tbe same altitude above the hori- 
. ton as the sun is. Hence, whatever pertioii the bow of reSection cxeeedt a semi, 
drde, in consequence of its centre being atiove the horizon, the direct bow will 
feoR/of a BeAiidrcle, by its centre being equallj below the horizon. Consequent- 
Ij, tbe chonf of each arc at the horizon will be equal ; and, therefore, if placed 
(agetber, thdr fbet or bases \vill correspond. And hence, the direct and reflected 
bows, as regnda the portion above the horiion, and terminated by it, would, if one 
of them coidd be turned downward, eisctly complete the circle. 
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Thus Dr Hutton, in his Philosophical and Mathematical Dic- 
tionary, ascribes the appearance to a cloud happening to inter- 
cept the rays, and preventing them from shining on the upper 
part of the arch ; in which case only the lower part appearing, 
the bow, he supposed, might seem as if turned upside down ; 
*' which," says he, " has probably been the case in several pro- 
di^es of this kind, related by authors.'" — Jrticle Kaimbdw. 

But the preceding facts and principles afford us, I conceive, a 
satisfactory solution of the phenomenon, in all cases where there 
is a smooth reflecting surface of water, suitably atuated at the 
place of the inverted bow being seen i and I am not aware that 
it has been seen under other circumstances. 

Suppose the sun's alutude to be 42° (the outer semi-diameter 
of the primary bow nearly), and the circumstances to be favour- 
able for the producUon of the bow by the sun's rays reflected 
from a perfectly calm surface of water, then arches, if not drcles, 
resembling figure 3, might occur, provided the quantity of re- 
flected rays, at such an angle of incidence, were capable of pro- 
duang the ins. Here c c, as in the other figures, represents the 
primary Iww of reflection, having its centre 42 degrees above 
the horizon ; d d the secondary bow of reflection, which, how- 
ever, in this case, from the quantity of rays absorbed by the 
water, might not be visible ; and b, a segment of the common 
secondary rainbow, the primary one not appearing above the 
horizon, on account of the greatness of the sun''s altitude *. 

The only doubt that I concave likely to arise against this ex- 
planation of inverted runbows appearing entirely above the ho- 
rizon, is the small number of rays which are reflected from a 
surface of water, at the required angle of incidence, compared to 

■ The relative poution of the bows of Teflected and direct rays, is itmply 
illustrated bj inscribing on paper the circles e and d complete, the same on 
both odes of the paper from the iame centre. Then cut awaj all the blank 
paper vilhmi the outer drcle d, and also the blank paper aititm the inner cir- 
cle iS except a narrow slip, as a diameler// (defined bj dotted lines), and 
gnMluate this diameter as ib the figure. I^ then, tlie lower edge of the di». 
grain be doubted up at the mark of if, a representation will l>e given of the 
reflected and direct bows, umllar to fig. 3, vhen the sun's altitude is 42*. Or 
if It be doubled up at 74°, it will represent fig. 3, or any other appearance of 
the combined phenomena, according to the 'hltitude of the sun at the time. 
Hence when the aun is in the horizon, the bows of ^rect and reflected rays 
will cover one another and coincide. 
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, the quantity absorbed. For, it would appear, according to Sir 
Isaac Newton's experiments, thai, at an angle of 42° of inci- 
dence (48° from the perpendicular), only from one-thirtieth to 
one-fortieth part of the light impinging is reflected from water. 
Is this proportion of light, then, sufficient for the production of " 
the iris ? There is good reason to suppose, I conceive, that even 
this proportion is abundantly adequate to the production of the 
phenomenon, because the light of the full-moon is occauonally 
sufficient for the purpose ; yet that tight, according to Dr Smith, 
is Uttle more than a ninety-thousaudth part of the light' of the 
sun, or, according to M. Bouquer, not above a three- hundred- 
thousandth part. In either case we see, that the light reflected 
from the sea, when the sun has an altitude of 4S°, is some thou- 
sands of times greater than the quantity which is sufficient for 
the production of the lunar iris; consequently we may infer 
that an inverted iris from the reflected rays of the sun, mm/ oc- 
cur even when the sun has the greatest altitude to which it ever 
attains in any temperate or frigid climate 

This being the case, there seems to be reasonable ground for 

' suppo^ng, that the reflection of the sun's rays from a perfectly 
calm surface of water, may have a share also in the production 
of some of the various phenomena of haloes, such' as are not 
otherwise explained, — a supposition which the resemblance that 
figures 2 and 3 bear to some of the prismatic circles, renders 
more than probable. 



Tour to the South of France and the Pyrenees, in 18S5. By 
G. A- Walker AttNoxr, Esq A.M. F.L.S. k K. S.E. &c. 
In a Letter to Professor Janksoit. {Continued from the 
preceding Volume, p. 27S.) 

X HAVE taken notice of the Capouladoux Cyclamen, because by 
some it is considered as very diflerent from the C. hederti^h' 
Hum. The Montpellier plant is certainly the same as that 
found in-Corsica, and I believe not unfrequently along the shores 
of the Mediterranean. It flowers in spring. In this respect.it 
agrees with that said to be found wild in Britain, but which has 
probably escaped from some garden. I have never- se^L the 
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latter, but by the description given by Sir Jamee Smith) it ap- 
pears to differ in the leaf. The English plant has the leaves 
■' aoguUr and finely toothed," and agrees in that respect with 
the character given by Boem^ and Schultes. The Montpdlier 
snd Coraican species has the leaf much angled, bufotherwiBe very 
entire. The nerves, however, at the angles, and here and there 
along the mar^, project, and farm each a small callous point 
Whether or not this be considered a good distinctive characto-, 
the C. neopoliiamtm of Tenore ia certainly difil^vnt from dther : 
this last flowers in autumn, and the petals are much ^orta*, and 
more obtuse *. 

On the 1 4th April we went before breakfast to Mirval. Here 
there is a cavern, into which one is obliged to enter oa all fours ; 
Jbut it soon becomes very spacious. In it there is said to be (for . 
our time scarcely permitted us to enter, and we were unprovided 
with torches) a great body of water : it is by muiy supposed to 
be the source of a pretty large stream, which does not make its 
appearance for a considerable distance. Theligonum c^twcramie, 
Lavatera jnariHrna, Gouan, (a plant much confused with L- ol- 
bia), Asplenium gicmdvlosum (the two last ronarkably scarce), 
lAnaria timpUx, LaHiynu aeti/btius, Fumaria capreolata (a 

■ On the Fie St Ijiup, on eomc atones under tbe bruahvood, we found 
Hj/pnam leiieUum, whilst at VaucluBe we met with a moaa which in some 
things so resembles thU species, that I felt undedded whether or not to pro- 
nounce It distinct, unless 1 had compu^d it with what I i-nnriHnr tho tme 
H. tenellum. Its occurrence on tbe Pic de Loup enabled me, I thinlc, to state 
detMeiiy that die two ire very diffirent That found at Tauduae has been 
alw discovered bj M. Bequien in seven! other localiUea about Avignon, and 
Bridel has ^ven it the name of Bg p t tH m loMpttmatiim in Bequien's herba- 
rium. I Buqiect, notwithstanding, that -it ia a spedes fimnerlj coOeetei hj 
Brldd at Rome, and already named bj him in bii Species Huacoruo), F. IL 
p. 111. Hi/p. curnwCum. He, however, deierlbes the leaves aa aubeerrate, 
whereas in our plant thej are entire: lie considers his as a vaiietj of It. 
ScltiiAeri (ttetwixt which, again, and H, eonfrrlam, I can find no good diS^ 
rence) ; but ours diflers, by the scabrous seta, and entire leaC The <Jiaraoter 
I propoae li as foUows : 

H. eurviieltam — Caule vage ramoio, foliis ovato-acuminatis integenimia e strj- 
atis, nervo supra medium evanescente, theca globoaa subcenuata (v. po- 
tlus lequali nutante), operculo rostrato, seta gmsse muriculata. 
Peristomium internum rilios inter iacinis habet: habitu multum refert H. te. 
nellum, at fbllis latioribus, et seta valde differt ; refert etiam H. conier- 
tum, at differt seta muricata breviori, et Ibliis int^enlmla. 

L.,i,z<,.f,GoogIf 



and the Pifrettees^ in 28S5. S43 

distinct and inut^ more beautifid apeciea than that of BritUD, 
which is the F. media of De Candcdle, and perhaps only a va- 
riety of F, qfficinalM)f Cneomm iWooccutn, gigantic epedmena 
of Ch/peolajonthlaspi, &c. rewarded us for our moming^B drive. 
We had gone with M. Bouchet in his carriage, and he saved us 
much time, as be had frequeDtly herborized, here himself, and 
' knew the localides. M. Bouchet'a herbarium is perhaps the 
best in the south of France. Among other rarities, it oontiuns 
spedmena of all the plants collected by Broussonet in the north 
of Africa and the Canary Isles. 

On the 16th, we botanized towards Pont Juvenal, n^iere we 
found a few rare native plants. Nearly all, however, that are 
found here, ought to be received aim nota. Every year a great 
quantity of wool is brought from Africa : it is landed at Pont 
Juvenal (called also Port Juvenal, for vessds come up this 
length to unload), and is spread out here to be bleached. Not 
a few seeds of African plants remain attached to Xhe wotj, and 
are thus sown ; and the following year, when the ground for 
the wool is dianged, they spring up. M. Delile, by searching 
diligendy every fortnight or three weeks, has been so fortunate 
as to meet with several plants naturalized no where else in Eu- 
rope, and some of them scarcely at all known to the botanist. 
We did not observe any of them. These plants ought not to 
be admitted into the French Flora, but ought to constitute a se- 
parate one, this spot being actuaUy a wild garden. Notwith- 
standing, I fear that Stipa micrantha. Deaf. PaordUa paiees- 
Hna •, and several others, are no where else found in France. 

Up to this period (the 15th), we had kept no account of what 
we dried ; but as by this time I had agreed to give up gwiu 
zerhmd, and go to the Pyrenees, where we intended to keep a 
catalogue of every plant we collected, we considered it better to 

' Mr Bentham and I sfterwards dlscarered SI. isierantha on the Sp&niah 
Bide of the pTrenees, where it was cerMdnJj wild, but exceedlii^y scanie. 
That is, M fin: OS I know, the M1I7 locality in Europe where it is idtjiu *Mo 
Indigenout. Ai to Fmraita palttSna, it was not tniffidentlj advanced when I 
was at Pont Juvoul fbi me to ja6ge of it in the live sUt« ; but the dried spe- 
< cimen exhibits not one specific character that 1 can see between it and P4. bi- 
tuudnoia, which ia exceedingly common in the south of France. Is it to the 
noie, and not the «#«, that we should trust for the digtJnction ? 
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habituate ourselves to that labour. Hitherto tre had dried pro- 
bably not more than 1500 or 2000 specimens ; hut that may be 
reckoned a great number, when we consider the early season of 
the year. 

9SSd April. — '* In company with Delile and Dunal, we bota- 
nized to-day for a few hours about Resdncli^res : we now found 
several Helianihema in flower. PolygaJa monspeliaca was be- 
^nning to make its appearance, at least we only met with a 
very few specimens. Euphorbia aegetaUs, s^lvatica, characms, 
and several other species, have been in flower for some time, 
but they are so troublesome to dry, that we have looked for- 
ward to that task with little pleasure. At first they were not 
in fruit, and now other plants are in abundance : to-day, how- 
ever, we dried a few of Euphorhia rubra and retusa (my dis- 
tinguished friend M. Roeper has, with great justice, re-united 
these to E. exiguii) : Fedia awriculata we also met with. M. 
Dunal, with a liberality of mind that distinguishes every true 
botanist, from the observations he made to-day, avowed that he 
now considers the Helianthemtmt apenninum is not distingqish- 
able from H. hispidum : to these may perhaps be joined H. vir- 
gatum. ffeUanthemum canutn and penicellatum are two species 
very common here. I never heard of the latter before my ar- 
rival at Montpellier ; and I doubt extremely if I shall ever be 
able to distinguish it, unless assured that the specimens before 
me come from the midi de la France. How to separate it from 
the H. alpesire, or even from It. eelandicum, requires a nicer 
eye for discrimination than I possess. The most serious cha- 
racters are, that in H. odamdicum the flowers are said to be 
small, and the leaves nearly smooth. This, however, is at best 
acontested species. I am willing to consider it as an accidental 
variety ; but I cannot believe that the small size of the flower 
is const^it, or ought to form a reason for distinguidiing it spe- 
cifically even although such had ever been observed. In H. Ol- 
pestre, the flowers are large, the leaves various, smooth, carnose, 
or hirsute ; while in H. peniceUatum the leaves and the sepals 
are more pilose. These ^rec, I conceive, may prudently be 
united, and to them be added H. abovatum. The characters to 
separate these from H. camim are more easily perceived : in the 
preceding, the leaves, though covered with hairs, are neverthe- 
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less green ; while in' R. atnum, they are white and hoary. But 
what, then, becomes of the intermediate H. ilaikum, which par- 
ties <^ both these dutractera * P 

" Of HeUimthemum Jwaama and procwmhena we also laid 
up a few specimens to-day. Dunal is certainly right when he 
adds the remark, that perhaps H. ericmdes is but a variety of 
H.Jvmama : it is no doubt a very distinct variety, but has no 
claims to be ranked as a species, nor does it f^peu* to differ in 
the least degree from var. « of H.Jvmama : may not even var. » 
be joined to rar. • ? Further, on what good grounds is H. pro- 
atmbcTU to be separated f Dunal rests upon the property of 
the seeds -|- remaining attached to, or being discharged from the 
opened capsule ; but we have assuredly found both on the same 
plant, and as to hatnt there is little difference. 

" Few who find Ciali and Helianthema tt^ther in the wild 
state, would, I think, presume to unite the two g^iera ; yet 
there does exist a species which tends to ally them most inti- 
mately; I allude to the old Cittus libanotis. Now, it is diffi- 
cult to«ay to which genus this should be referred, by judging 
only of the habit. Nay^ there seem to have "been two distinct 
species confounded tt^ther, but whii^ Dunal has properly se^ 
parated: the one has the capsule of a Cistus, the other of a 
ffelianthemum ; they differ in no other respect Dunal has 
called the one C. Chaii, the other Heliamihemum libanotis^ In 
both, the styles are shorter than the stamina, and the calyx tri- 
sepalous. To H. UbanotU, Dun. certainly belongs CUtua cakf- 
cmus, Linn. This synonym is adduced by WiHdenow under 

* The BtAcm&mmn ttmiim,Tina. I believe to b« the C.onnuiof Llnnawi 
but Sir J. Smith ssya that liniisiu'a plant is veiy different from liia C. ntmU 
filbit, whereas Dunal's H, eanam is so doaelj allied to it, that there is scarce- 
ly cither a natural or artifidal character b; which it ia to be sepaiated. Aa 
t9 Dunal'a H. moiifitlltmt, it certainly di^rs from the British C. morf/UiiM, 
with which, howerer, De Candidie's plant (from Switserland) entirel; accorda. 
Iliere are thus three apedea 1 HeL comtn of Dunal and Unn.{ H.maiifiSiiim, 
DC andUnn.; and Dunal's /T. (iiiir(^A«M. 

■f- M}rfiiendM.Guilleminbasrecentlydiseovered, that,ln theeudof the 
broad and nainiwed HtHatUhanrnm, there exists two difierent atructuiee of th« 
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^ C. erkoidest but with which plant the phrase of Limuans has 
■ DO relation. This circumsttatce iaduced Duntd to doubt that 
Willdenow was correct ; but it was not tiJtl after the pnUicatioa 
^ De Cuidolle's Frodrmnue, that he disoovered, by what he- 
otmdders an authentic ^^ecinwa in M. Boaehet*a hevbtHiuin, 
that it belongs to his first section RaKmium. It has exactly 
the hi^it and appearance of HeLUbimo^, and only diS^rsby 
the pedanele§ beaag equal in length to the bractee, while in 
ff. i^anoHs they arc twice as long ; but these characters seem 
too variahle to constitute of it more than a mere variety." 

SiGth JprU.—" To-day, we made an excursion &r a couple ot 
hours not hi A^m the house. Inter aUa, we met with Orm- 

thopus scoTjnaides, Lathyrvs (not agreeing well with the 

description of any in De Candolle's Flore Fran^se' or the Sup- 
jdemfflrt), Vida narbonengU, and some other laie species. It is 
atrBnga that Willdenow. quotes England as a locali^ for Vicia 
narbonerms ; I know not upon what authority. Smith and 
^ other English botanists who write on the F\ot& of Great 
^^tain, have prudently left it out, but take no notice of Will- 
denow''s assertion. I suspect that many other species allowed 
in the ^tbh Flora, ought to be dinniseed with as little cere- 
mony. Thus, Euphorbia ch^trMnas has surely no title to rank 
as indigenous ; when found in France, it never gets beyond the 
x^on of the olive trees. We to-day gathered and examined- 
a moss that Mr Bentham first fibserved a few weeks ago : it was 
not in a very perfect state, but I consider it a Didymodon 
(J>. Benihamii, nob.) at least it accords with that genus in its 
peristome. Its habit is precisely that of a var. i^ Tortvla. cir- 
rata ( Trichostomum barbvltL, Schw. but a decided Tartuia)y 
that I have received from Rio Janeiro. On the rocks around 
the source of the Lez are a few phuits of Asplenium gloftdido- 
sum. 

" As s)Hne of our plants have been very long of drying, par- 
tici^riy the gwm^is of some Irides and NarcUsi we g^hered 
at the Pont du Gird, we resolved this evening to make some 
large packets of the whole we had at present in picf;re8B, and 
fut than into the large oven used for baking the out^tf^-doara 
servants' bread." 

SUth JprU. — " This morning we took out oiA plants frata. 
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the oven, uid found all timt haA been so long of dt^rmg,.noitr 
prop^ly prepued. By diis means we got rid of at least SOOO 
qiecimens. Indeed, we did not find mcMre than 300 or 400 spe- 
cimens that required fuljier drying, and many of ^ese had 
th^ moisture brought bydie heat to the surface of the leave*, 
Ho.tbat they may probably be dried by theusual process in. (he 
course of b day or two. Tfaa made of. the a»mt gnu rise to 
the ftJlowing observations :-— 1. That it must be considered a 
good method, to dry plants, (particularly in moist or cold cli- 
mates), if proper precautions be used : S. That for plants that 
have been- long in drying, and which have little moisture rer 
maining, from three to six, sheets of paper may be suffi. 
cient (according to the thickness of the plants) to place be- 
tfHxt each layer, and die plants need not be removed' till quite 
< dry, which may be in eight or ten hours : 3. Care must be 
taken that the oven be not too hot, otherwise tke oiliness (if 
one may so call it) of the plant will be entirely extracted, and 
it will be found quite initde, and of little use for afler exami- 
nation : 4. If the plants be newly gathered, nine to twelve sheets 
must at least be put between each layer of plants; and more- 
over, if these abound in juice (as did our Vicia narbonengii), 
theyou^t to be removed from the oven when the packet (about 
fifteen inches thick) is thoroughly heated to the centre, which 
may be in three or four hours : the wet pi^er is then to be re- 
moved, and the plants put in other which is dry ; they ought 
then to be again baked for eaght or ten hours, and will then in 
all probability be found W be dry, unless they belong to the 
very succulent tribes, in which case it may be preferable to fi- 
nish the drying by the common mode : 5. All the plants put in 
tov the first time, if full of juice, should only be under a mode- 
rate pressure, but after the paper is changed, they are to be pres- 
sed Veryconsiderably : if they have very little moisture in them, 
as some of the small Lathyri, Pobfgala and HeHanthema, they 
ought at once to be subjected to a great pressure. 

" We had put in the Vkia Narhonensis fresh, (md under a 
great pressure, and we did not remove it from the oven to.change 
^e paper till this momiiig ; the consequence was, that the p^wr 
was saturated with moisture, and the specimens were steieed in 
their own juice, and had got too much of the negro a>mplexion. 
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Soine that were towards the edge of the paper, and their mois- 
ture had easily evaporated, had dried of a fine green colour : of 
one or two, the outer half was green and the inner black ; but 
we had this to comfort ua, that, when dried in the" common way, 
this plant uaually turns either black or yellow. The moisture 
was all brought to the exterior of the plant, so that we put them 
up in dry paper to absorb it. All the small species of plants 
that we had gathered yesterday were now completely diy ;. se- 
veral, indeed, were perhaps too much done, " trap cuUes^ and 
had become brittle, as the heat was rather too great for them." 
On the 6th May we set off early towards the sea-shor^, where 
we had a successful herborization. Among the 

OnAMin-eA,...! msj mention the Kceleria mscitenta, Sclerochloa ffivaiicata, 
and OphiuTUH incurvRtus. 

JotrcA«iirE«,...'TriglDcliin BaneHeii. 

Oa£Bn>EJi,...OTchlB laxiflora, O. coriophora. 

CBBMOFoiitACX^...Cheiiopodium Retigemm, Atriplex poitulaeoideg and ro- 
Bea, Salsola fruticcaa, and Salkomia frutJcon. 

FbuiiaAoi]iiL£,...Statice oleefolia. 

8c>0PiiiH.*KiwE^...Euphrsda latlfblia. 

ORDBiurcHEA,...OrolMiiche corfophjUacea, and another apecieB, O. (leniua ? 
perhaps new, growing in sand, with blue flowers. 

RirBiACZx,...prucknel]a maritlma, Galium mucronatum, and 6sL murale: 
the fhiit of this last appears todif^&MU the other GaHa,by bdng 
elongated, and not ^oboie. 

CoiipoaiTA,,.,BeUis aimua, Anthemla mmitimB, AnuridUa tomentoaa (two 
TaiietieB), Seorzonera, ptidiapa new, which I have bad from Afnca wi- 
der the name of Apargia vema. 

TAiUKi8ciMEje,...TaiiiBrix aMcana. 

LBouiawoi2,...Trifolium maritimum, h;bridum, and rera^natum, Btedi- 
cago marilima, littoralis, denticnlata, aplculata, and moculato. 

C4BTapHTLLe^...Silene conica, Arenaria rubra, ^ marina. MM. De Can- 
dolle and Sertnge are quite right in rettunlng this plant as a varietur 
□f A.' rubra: the seeds, the root, and indeed its whole appearance, ap- 
proach it to A. rubra, while it has little in common with A. media ; this 
last has a long fusiform and almost ligneous root, so that I can scarcely 
credit those authors who saj it is annual. A. rubra 0, I believe to be 
merely annual 

FBAHSZiiucE«,...FrankeniB pulreruleula and intermedia. 

CauctrEa«,...Malcomia littoralis, Alyssum mluitimum (which differs from 
the other Alyssa in the Btructure of tis cotyledons), Sinapi* incana, and 
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pAPAVEKAGXJB,...PapBTer rubisci, DC — Thb is merel; » starved rarietj at 
P. JtAou, growing In a hot sandy soil ■. 



These are some of the more iatereetiDg plants we found in 
this excursion. Many more we observed, but as the^ occurred 
abundantly nearer Montpellier, we did not gather than. One 
plant grows ,here, which I was very eager to cdUect, the Htd- 
cfunsia procumiens, with which sometimes a diffuse variety of 
ff. petreBa is confounded. I was however dist^pointed : it had 
already flowered, ^ed its seeds, and nothing remained but the 
scinched stems and leaves. 

Before our departure for the Pyrenees, we made one more 
excursioa to the Pic St LoupL The Pteoma per^rmavoi jkxw 
in fruit linum narbonenae, with ' its t^endid Uue bloesom^ 
was by no metms rare'; while btJiind the Pic, one jdace was 
quite covered with Linum giuiinoatmi and sahaloides, DC. 
Gmm atlaatiaim is here, but very scarce. Erodiwn petraumy 
and AJjfiatun tpinosum, were plentiful aa the rocky summits oC 
tbe hilL We obsared by the road-eddes H^anthemum num. 
mulari4^bUum, and (faobrjfckU criHagaM, 

The Botanical Garden of Monlpdlier, if not of very great ex- 
tent, is in excdient condition, and contains many curious plants. 
The red luwse^hesnut, JEtadua rvbieunda (.Mtc. camea (Mf sense 
autbras), forms one of the greatest <Miianients that can be oaa. 
caveS. The curious Ginkgo biloba flowers here every spring 
in the apea air : in the' hot-house, the Solandra grand^ora 
covers a whole wall, and flowers in the utmost luxuriance. 
TJiis garden was established by Henry the Fourth in 15fi7, 

' I bad afterwards occa^ou to see this plant In De CandoUe's herbarium 
at Genera. An inspection of the original spedmens coniirms the above 0[n- 
nion. I maj also observe, that I can gee no good character to separate from each 
other the P. trUabum, P. fnrbmatum, and P. Imigalumi when united, the first 
niaj bestjled var. lat^dHa ^obra { the second, var. laAfaUa nh^ioia ; andtiie 
last, var. j^ahra foBixvm loitt aagattioribut. These characters are merel; rela- 
tive. When hairs occur on any of these, they are patent, which, with other 
drcumstances. Induces me to i>elieTe that these three may prove to be only 
varieties of P. JIAmu. 
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ahaat'tiw&aty-five yran before that of Paris. 'Bdleval was 
the first Professor of Botany ; and, since his time, this eata- 
blishoient may boast of many other distinguished men who 
have taught there. Gouan, Broussonet, and De CandoUe, 
are names not to be slightingly passed over. Perhaps the pre- 
' sent Pfof^ssot M. Dellle has done more than Hi^ of- his prede< 
ceC^rs towiards the advancement (tf'the garden. M. IDdlle also 
does nlU)^' towards 'Anming an hieifbsrium, which it were deair- 
iA>i^ «hou)d remain at Montp^lier, as the private herbaria of ' 
'Gouetti and -De CandioUe are now, the one in Scothuid, th^ other 
'dfOeneva. 

'Upon the ^hole, the state of bobiny in the south Of France 
is very much advanced, and many botanists df note have stu- 
died here. As a proof of their labours, one has on!y to turn up 
K boUMj^ itortc, to see that many plants have got the specific 
nsmevf mofMpeHaai-r, &om having been at fir^ distinguished at 
MtffitpcWer alone; and welielieVe that there is much yet to be 
dme. At 'first, it is sufficient to give that name which we find 
in a Species 3*latltarum, to have a description that answers to the 
plant we are investigating : as, however, our herbaria enlarge, 
and our' communications with naturalists at a distance increase, 
it may be supposed that we diall'fitid that we have made many 
errors. Thus, we see, that, intJie present day, not a few epedes 
in ^le south of Franee have been confounded with similar ones 
in the nortli of Europe. The Peplis po?^ila of Montpellier is 
dtflfcrent ftom that of Britain •. The Isoete» lacuatrit found 
hrae, and which I believe Sir James Smith met with, i&, if not 
a distinct epedes from the British one, a most reitucrkalde va- 
riety : the leaves are remarkably long and subulate ; the same 
has been found in the north of A&ica ; whilst the true laoetet 
JacustriB,evea in ths nortli of Europe, is only found in cold al- 
pine lakes or beds of rivers. The Montpellier one has beoi 
named' Isoetes svbulata. In place of the Arum maaiiatum, we 
here find the A. italicum, the tranperattire of whose spadix ex- 

• I have seen it In M. Gsj'a herbarium under the name of FepSt atatra. 
Mri HOd, If I TceoUect well, Salxnuui has brou|;ht it From Tangters, under 
the name of P. bijhra i thU last is perhaps, hoirever, a third species i hut I 
have not mj specimens at hand. 
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VB^% cooislderably that of the land ( for the Tl^^ui terp^lwA 
we Rai the T% x^gis. Theamm. RnopAyUum from Mantpellier 
is probably difereDt from that of Paris. Sippoorepie a^naaa is 
hete, but H. acorpund€», Req. is more common *. 

The difference betweea English and Frendi guxlens has beea 
usually held forth as extremely great, and ahrays in iavour vA 
the former. This I betiere to be certainly &ue, as far as re- 
gards oiBaraoitBl gandaiiog, la which the English taste is as 
doubt preferable ; but looking to them in a^botanical point of 
view, the Fnaich &r surpass the average in Britain. I have 
now examined various extensive gardens in France, and I uoi* 
fonnly find, that tlieir gardeners imderstand more of botany 
than those in the same rituirtion in England. In English and ~ 
Sicotch gardens, tbf9« is scarcely <me persra who can give the 
botanical name of a plant ; or if Uiey attempt it, it is ten to one 
a wrong one, or some barijarauB ja£gon that they have recdved 
from some oorrespondeDt ; oaA indeed (the Botanical Gardens 
And fmnapal Durseries excited), he who is at the bead of the 
estabhshmont knows, least of all, b^i^ generally unable Co.give 
the name whether. En^sh or Dutch. The advantage to be de- 
rived from such gardens as have large coUecdonsc^ plants, I speak 
more of the uoobtmsive than of the showy species, wlieo a bota- 
nist procures a specimen, is thus completely annulled, as a great 
inducement in getting plants from a garden, is the hope of their 
being well determined, and of serving as a study and a type by 
whidi aa& is better able to recognise the species, if it should faS 
to his lot to meet with it in anoth ^ country.. In the Freni^ gar. 
dens, there is by no means so numerous an assemUage [n-eaented 
to the eye ; but what we do find, are almost all well determined) 
either by some considerable ho'barium, where autlientic speci- 
mens may be exunined, or by expemdve wra-ks of plates. The 
l^roprietor is not contented with the vain-glory c^ spouting rea- 
dily some hundreds of botanical names, but does not rest, when 
he has received a new plant to his establishment, under what- 
ever ;iiame he has received it, until he has examined it attentive- 



HippoerejAi muItinHqueia doe» not grow in France, H. eifiala having been 
£01 it: this last, wither. oninfiviMia,^ extremely conunoB at Moat- 
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ly as a botanist. In Britdin, a nurseryman is UteriUy aforist: 
in France, he is a addvateur-botaniste. From the latter, one 
receives a speennen with more pleasure, as, when put into the 
herbarium, it is to represent the spedes. 

This precisian t^ nommclature is no doabt much facilitated 
by the {idan adopted by the Jardin du Boi. In Prance, th»« 
are, in additicHi to the severtd botanical institutioDS' in Paris, 
many smaller ones, also under the government, scattered through 
the country. I may instance those t£ Lyons, of Stnisbui^, of 
Montpellier, cS Toulouse, and of Perjffgnan. What any of 
these receive the root of a new or rare specie* from another 
countiy, or its seeds, the year following either seeds or robts 
are transmitted to the Jardin du Bra at Paris : and also, when 
any new plant arrives there, it is as aoon as posrible dissemit 
nated through the smaller establishments in the provinces. The 
care and attention paid to the naming of plants «t the Museum, 
{^events dmost the posaUUty of an error, and dius m the go- 
vernment institutions in the country, the speoes is found wdl 
determined. Specbnens from audi places are of great utility in 
detennining with exactness dmilar epeoes in'tiie private xaxt- 
series, and, as I have already said, a botanist may look forward 
to study in any c£ than. One ought never to take a q>ecimeii 
from a British garden for their herbaria without examining it 
weD. In France, one may take it as an authority by which to 
name others. 

I cannot conclude these remarks, without observing, that the 
{Hvbable cause of the whole isthe small inducement there is in 
Britain for any young man to devote himself to botany as a 
profession. Is France there are so many public establishments, 
that a young man, if talented, and active and efficient in his 
studies, may, in a few years, look forward to a puUic aj^ioint- 
mcnt. In England, on the cootraiy, 'the Government have 
scarcdy, I think, half a dozen botanic^ establishments in thar 
pay. The consequence is, that in Paris alone there are more 
botanists of- note than in tiie whole of Great Britain. Britain, 
it is true, possesses Brown, the greatest botanist of our time ; 
also, Smith, Hooker and Lindley, men eminently distinguished 
in the annals of botanical science ; but when their days are num* 
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beivd, it may be sutgect of nf;;ret that there are none worthy to 
succeed them *. ' 

The &ce fA vegetation has undcxginie considerate changes 
since I came to Mootpellier. At cme time, the garriques were 
yellow witfi Gtmiia aeorpiut, and the meadows white with Nar~ 
cisH : now, the garriques are hlue in some parts with Aj^f/Uan' 
thea monspeUennt, and mtveiy in others with Stipa tortUis : the 
Ciatua aibidits makes srane places ^pear red, while C. moatpe- 
Uemia qiakes otherB white. The principal genera here in firing . 
are Fedia, Hdianthemwn, Medicago, T^rj^'bttum, Lmwn, and 
Eufhca^Aa, in summer the Cirit, and in autumn the Centamria, - 
abound : of this last genus, I understipid there are upwards of 
thirty-five specieB in the neighbourhood. Of the genus Biaeu. 
tella, 6o conunon in many parts of Italy, there are here vay 
few species : the principal is B. ambigva, and B. aaaratitis fi, 
DC -f-. Lat/iffnu, Astragalus, Vida, and other genera c£ Le- 
gvminotts, are t<derably abundant. Of Pofygala, i do not re- 
collect of seeing any others than P. vulgaris (which bears no 
very great resanblance to the British one of that name),, and 
P. mottsp^aea. The latter, thou^ I understand it to be rare 
about Montpdlier, is cranmcHi in some parts of the property of 

■-We are nUxr dkpoaed to believe tint Mf Amott undenatea the boUal- 
cal Accuracy of the gardens of this country ; and th«l, on the whole, a greater 
degree of precidon as to nomenclature prevails in the principal gardens of 
Britain, than in dmllar establlBhtnents on the Ctmtinenti We hope to take 
up the Hulgeet In a fiituie number ; in which the gardens of En^and, France 
and Gennany will be compared and contrasted. — Neither do we see cau«e to 
deqialr of the Aiture progress of sdentific botany in this country.— Edit. 

-f- These two are only to be distinguished fram each other by the asperitiea 
on the dlicule. The most complete enumeration of the species of this beauti- 
ful gcDUi is in De CandoUe's Prodromus; but I doubt if all be equally valid. 
The characters in Uie first and last sections that De Candolle has made of first 
amsequcnce, is thepreaence or absence of asperities on the dltcule; and were 
this of less Importance, a very curious combination of species would talce place. 
I have endeavoured to arrange the following elaau attalgtka, so as to present 
this to the view : 

Sect. I. Calgeea ban longi biaucali. 
SilicuL lUsco kevibUB (In stylmn coeuntibusX ' ■ - B. mgerifilia. 
SlUcuL disco finstylumnon fcaulehispido, . . B.Mtpida. 

pUDctis ele.-< coeuntibui, \ caule villoso, - - B. eMoHJbRa. 

vatisscabib, (in stylumcoeuntibus,- - . - B. aurteibla. . 
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Refitmclieres ; and it must not always be caeduded, that the jp&. 
r cific naine MompesMiaoua, MonspelienaiSf «* Mongpeliacua, in. 
dicates the proximity of die |^ant to Montpellier : it sometimes 
hiqipens thftt the Deareet locality is in the Cev^mea mouatajns; 
one plant (PatenUSa montpeUetma) is even a North Am^ican 
species, and is not, that I know of, at all naturalized in this 
ndghbourhood. 

The climate of Montpellier seea^ to have been moch nugun- 
dcTstood : at present, however, I believe j^ydosos ore more 
aware of its insdnbrity. It is BUrpnsing that -any persfm who 
was not accustomed from infancy to the climate, and who had 



Sect. II. § 2. Caigcei basi aguaiea, apedes peratnes. 
'fiiUiE tomento^ (aubradicslibus), 
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- KHcuL punctia I 
elevatis aca- { 
bris, 



caule folioBO, 



(^ [dnnatifldi^ 



IB. lavigala. 
{b. major. 



{pinn 
subii 



B, aaxatiliii (J. 
/ B. ttaoHlil y. 

j B. laxalilis a. 
\ B,anffiUtyblia. 



A sbnple mBpeelion of thla table will Aew hotr doaeljr allied several of 
tlieae Bpedei are to eadi other, if we pi^ do' r^jaid to the nlicule. How £w 
one oDgbt to p«; attention to it, is anotfao' question. At Montpellier aild 
Avigaan B. amUffua and B, tMatUu A, are found proBusniiHUl^ ; and in Ma- 
jorca and Minorca, B. miriailata ii so intermingled with B, engar^aHa, Uiat 
ererr spedmen gatbersd requires to be doselj examined. 

In the second section, De CandoUe has placed less reliance on the above- 
mentioned atructure, and I therefore prefer arranging the cbtiu in another way i 
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Seci. II. g 1. Calces iasi tegiuJei : speau annna. 

disco KabroJiiapidia, - - - ' - I 
disco piloso-his-( caule folioao, . - . £ 
pidil, I fbliia radlcallbus Ijratis, B. Ignta. 



fbliis radicalibuB, 
caule ( ail. ma:^. soal 

Iblioso, \ ~ bev 

foliis BubradicaLbuB, . 
foliis radlculibus, 



B. eobama. 
0, B. apula, 
B. leiocarpa. 
B. oiavaia. 
B, ngAan^iliat 

it ^ 
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not K strong constitution, could surviTe a singUyeBT at Mont- 
pcllier. He has to contend with a burning sun, which, even aU 
tJwugh he keeps within doors, beats the air bo, that he is thrown 
intoa violent persjriratUHi, injurious and weiAening toth^patient. 
Not is the dimate free from damp : there is seldom rain, !t is 
true, perhaps not once a mcAth on an average ; but when the 
sea wind Mows, which it not unfrequently does, it produces las- 
situde, weokneffl, diiSoulty of laeathing, <soa^» and cdds. It 
is here called the maram; in other parts it is csdled garbm and 
Idteadte, and on the coast of Italy it is usually known by the names 
of i^ccio orgcrWfW. I have even no doubt cSita identity with 
the pestilential airocco : so damp is the marain, that the very 
doors are observed to swell exceedingly during its continuance. 
Even the fine weather makes one more liable to be injured by 
the bad : the beats of ^e day seem to open the pores of the 
body, and render an attack of the damps more injurious. Few 
could be induced, I believe, to remain at Home during the 
summer months. At Montpellier, the climate is not so bad ; 
hut «uidy it is not what an invalid ought to be exposed to. 



Jecounl of a VUit to the Glaciers qfJttsledal, and to the Mantle 
ofLodtd: By G. BoHB, of Bergen. 

J. HB journey to the Mantle of Lodal, the highest mountfun ■ 
summit amidst the splendid and stupendous glaciers which lie 
between Justedal and Olden, may be commenced either from 
the end of Lysterfiord, or from the farm-house of Rodnei, near 
the Church of Goup^. Mr BtAr chose the first of these routes, 

It will M^y t!e seen, that B. ebonata and B. rajihanifiiRa are not distinct 
Bptciesi that B.iWata uid B. dtpreaa oagltt not to be separated; that B.Ua. 
earpa is acarcelj to be disUngoiabed Scam B. opub, iic. With Hgard to 
B. leioearpa^ De CandoUe aajs, " fVuctu eUam nascente glaberrimo nee pube 
minuta scabro ;" but tbrougfa the author's kindness, I bave been able to >■- 
cert^n, that, in his own ipedmen, the fruit Is exactly as in ii.iipuJs, except tbat 
in the latter it U eeabroua abw on thenMr^ wliilst in B.ltiaiarfa, it is then 
peiftctl; amootb. 

' A mountain in the interior of Norway, ao called,, from its being alwajs 
covered with snow, It lie* atigve ISO English rnlks N£. of Bergen. 
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although in summer it is perhaps the most difficult of tfae.twd. 
Through the cultivated V3i\ey of Dahl, a ade branch trf tbe 
cheerM and nch valley of Lysta", you come to Storhaugen, about 
seven EngUsh tniles fivm Lysterfiord. Five miles farther ob> 
you reach a [ncturesque elevation, about S513 feet above tbe 
level of the aea, from which you descend to a d^ightiul restii^- 
place, called Storksel. Here Nidal, tbe first valley in Justedal, 
inclosed on each ^de by lo%^ snow-covered mountains, has al- 
ready begun to lU^Uy its enchanting scenery, combining what 
is most beautiful with what is most fearful. Through green 
fields covered with com and grass, with the bouses of the pea- 
suits scattered over them/ you advance almg its grey coloured 
stream, with its banks shaded with trees, but overhung by dark 
naked precipices, which threaten to &!! on your head. About 
three miles on you reach the Church of Justedal, 621 feet above 
the level of the aea. Between the farm-houses of Kiervig and 
Kieppe, (^posite to the parstMiage-house, the traveller discovera 
five small water-falls from the rock of Kiersdal, which, in (fadr 
descent, unite into one, the veloaty of which, before it reach tbe 
river, is so great that it rises again in vapours. 

Opposite to the farm-house of Ereg^ the first large sky-blue 
coloured mass of ice begins to shine, called the Glacier of 
Berset, a branch of the huge mass which covers Lodal. Its 
lower margin is about 1440 feet above the level of Uie sea. 
There, where Kroudal, Erege Dal, and Melvirs Dal meet one 
another, is a fine and picturesque situatiim, abounding tn all 
the beauties peculiar to the lower al^dne reffoas. Every thing 
that nature does in these valleys is impressive. A little farther 
east and farther up, tbe rood passes another majestic mass of 
ice, called the Glacier of Nigaard, which is at present larger, 
and in its former effects was more destrucdve than the Gla^er 
of Berset. In addition to what Von Bucb and Prctfe«or 
Smith have sfud, in tJieir account of these graders, I dull quote' 
an estract on this subject from the archives of N. Bergenhaus. 
" At the farm of Berset, on tbe 31st of August 1743, attended 
the Sherifi*, the Bailiff of the district, and ^x chosen inspectors, 
to estimate tbe damage which the glacier had occasion^. Two 
cdd men declared, that, in thar youth, the glaner had been 
high up in a cleft of the mountain, but that during the last ten 
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years, it had descended about 600 feet upon the open plain, 
bearing before it all thp earth and stones lying on the surface 
of the ground. (This mass of gravel, and sand and stone, is 
what the Swiss call iformne). In breadth it extended about 
1690 feet, so that to the west, across the valley, from the moun- 
tain to the river, all was covered with ice. From the south, too, 
the ice had descended' into the valley, so that the farm was de- 
prived of the greatest part of its pasture-ground, though what 
remained was at present very green. There was a small quao- 
ti^ of corn in the ear, but unripe, from the strong cold wind 
wbtcb now more than formerly descended from the glacier. 
T^ excessive reflection of the sun's rays, too, from the ice, was 
found to be injurious to the meadow ground. Within a few 
years all the houses on the farm had been carried away, by two 
successive falling masses of snow, and were set up again in new 
atuatjons." 

Other instances are to be found of the encroachments of the 
^gladers, and of the mischief occa^oned by them. An old wo- 
man, who died in the year 1810, ac<»rding to the parish-book 
<^ Jastedal, had been often in the old farm-house of .Nigaard, 
whose inhabitants, according to her account, and that cf several 
otlier persons, did not leave it till the ice had pushed the house 
away. The peasant Claus Elvekragen remembers seeing, about 
fifty yeamago, the roof of a house buried in the moraine ; so 
that there is good reason to believe, that a great part of the val- 
leys now covered by the ghuners has been formerly inhabited. 
At the same time, there is unquestionable evidence, that many 
of the gladers in Justcdal are at present growing less, both in 
depth and length. The mighty accumulation of morune, which 
this very glacier of Nigaard had formerly pushed before it,' is 
now about 17S6 feet below its margin, while the bare sides of 
the mounttun^ shew its depth now more than 200 feet less than 
it has once been. The yearly amount of the difference, how- 
ever, and its periodical changes, it is impossible, from the want 
of accurate observations, to ascertain. The tradition, thai they 
mcrease and diminish every seventh or every nineteenth year, is 
of equal authority with many other gratuitous hypotheses with 
regard to the season and the weather. The crops at Elvekra- 
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gen this year were very good, while notbing but the moraine 

ataod bctwewi (be gtauec sod the ripe corn. 

On Mfitnrada^ bordns Stordal, ttwi wUch tbt abealings of 
the inluiHtaftt^ of Justedal lie spread. (Tbese «» the aeaa- 
tain huts to which the natives erf the valleys in Norway repw- 
in summer, when the high pastures are accessible to th«r cattle.) 
These mountain downs and plains, beneficent nature has en- 
riched wilh many luxuiiant trees and plants. In tlie beg^niog 
of July, die. snow had vanished fpom the pastures. A beauti- 
ufut summer here follows a long winter : The length of the day, 
the stillness of the night, the heat reflected ' from the ndes of 
the mountiuoB, cDn(^r to aw^en almost inetantaneously the 
powers of nature. The Audior of Nature saw ii necessary, 
that, in regions where the GUmmer is sadly contracted, plants 
^lould spiing up. hloam, and ripen, in the ^lonest possible time. 
On the 11th of July the peasants had b^uo to draw up to 
thek friendly shealings. First came a drove of cattle, then a 
horse with panniers, followed by a peasant, with his little child, 
on Us back ; then the mother and her household. All werejeat- 
ing and singing, every thing was activity and gladness. Some- 
times, indeed, masses of snow threatened to tumble down upoa 
them from the rocky summits, and fragments (^ (he rocks them- 
selves which had.fallen, contributed the more to awaken appre- 
hen^on ; but l}ie aght of the cheerful voU^ banished every dia. 
agreeable impresmon, while the glaaer seemed necessary as a. 
contrast to the,beauty of the scene. St^ by step, the glacier of 
Biora St^ (the Bear's Path) jweaented itself to our view, like 
an immense theatre, between ice-covered mountains, the ^es of 
wluch^ like the scenes ctf a theatre, embellished with the most 
picturesque groupes, inclosed this majesuc mass of ice. Several 
objects in front of it ^ew beyond doubt that this, Ifke the 
other ^aciers in JustedAl, had extended farther down, and was 
of greater d^rth in former days. The river of Justedal, which 
fonn»^y went under this glacier, runs now between the ice and 
the monuoe^ which it bad formerly carried down with it, and which 
marks iu ancient limits. At one place was a sort of road, laid 
with stones, over which the peasants, about dghty years ago, 
used to pass to their shealings. About this time the glacier 
broke through with such force, that those who were gtnng to 
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the abealing, could scarcely open theauelvea a my with axe^ 
ibrong^ UW'pTodijpous t^isbots wbk^ had oome fmn it durio^ 
the foregmng dsy. Cloee bende this sone-raad, under hang- 
log roek% and immediately belcve the glacier, were fall growD 
birch, .mouQtaio-aah, and other trees, with the common subal- 
pine shruha and plants. This glacier ascends to near the foot 
of Lodxl's Mantle, the inexhaustible snows of which feed this^ 
mtd all the other glaciets around. 

If, by the north-weat nde of the glacier, you press forward 
through ssvaal wild stretches (rf valley- ground, whose pred{utoiia 
ndes some twrible giant seems in his wrath to have overlmd with a 
multitude of loose masses of rock, which aeem just about to- 
cmeh the passing wanderer, you come at'laat to the cheerful 
Stealings of Faaberg, about 1280 feet above the level of Jhe sea. 
H«% the happy pastoral Me, and the true alpine soenory, exhi- 
Int themselves in th^ finest and most peculiar chsntcters. Be- 
tween four and five milee from the cots of Faaberg, Stordal be- 
^n» to be narrower and narrower, till at once the whole scraie 
is chained, and every thing becomes wild and frigbtful. Yel- 
low meadows and green mountaiiMlowns now touch on lai^ 
desolate fields of sand and gravel, and small stcues, and masses; 
of rock of the siKe of a casde. These fields are cut through by 
many small streams of water, gurglings from both the bottom^^ 
and the surface of the glacier above. The whtJe is inclosed by 
naked ct^umos of rock, and in the batik ground the lower mar- 
gins of (be two proudest of the ofispring of Lodal's Mantle, the 
^Aders of Lodal uid Trangedal, .present themselves, at the 
hei^t of 1597 feet above the level of the sea. They are gepBi~ 
rated fnom tme another by a small mountain, covered all over 
with ice and snow. The nearest verges of the gladers exbiEnbeci 
ionumemble clefts of the most splendid appearance, and of s 
sky-blue colour. The nvH^ne shewed clearly that these gla. 
eaers, too, had formerly descended a!oout 1700 feet farther down f. 
while the dark naked sides of the maunt^n, as if the surface 
had been shorn off, shewed that they had been formerly obmiD- 
800 feet deeper. 

Our walk over the Glacier of Lodal was not difficult ; your 
might ride, or even dnve over it, if there were a road to it for 
carries. You can ctMoe down on the suriiice of the ice from 
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a mountain-down lying on its south aide, covered nith trees anj 
plants. Summer and winter lie here smiling by one anotberV 
side. While one foot stands on the ice, the other rests on flowers 
and grass. Almost all the snow was thawed on the suf&ce of 
the GLicier of I^cidal, so that every cleft in the ice was distinctly 
to be seen. Towuxis the front of the glacier, these clefte were 
smaller, most of them not more than a foot across, and running 
parallel to the udes of the adjoining mountain. Higher up, the 
huge dead mass of ice shews that it has undergone strorig inter- 
nal commodoos and violent throes, and here gravitation has per- 
formed fearful pranks. The surface of the ice was uneven, and 
of less uniform cohe^on. The clefts Fun cross to one another, 
and were often from ten to twenty &et broad, or more. Their 
depth must be conaderable, perhaps .down to the ground, ov^ 
which the ice lies, but it would not be an easy matter to measure 
them. In the large ones you' oould murk distinctly the layers- 
by which the ice had been annually increased. We c^uld of- 
ten count twenty of these, separated from one another by a dark 
coloured stripe. But it is not without terror you pass over <x 
k>ok down into these feaiful abysses, however beautiful their 
azure-cdoured walls are. In thdr c&ld bottoms the lonely tra- 
veller has sometimes found his grave. A few yeai^ ago, a pea- 
sant cros^ng over from Justedal to Nonlfiord, fell into one of 
these Urge clefts, which was concealed by the snow. His only 
companion, a futhful d<^, ran down to Justedal, baHuDg and , 
howling, as a'signal for help. ' Nobody, however, comprehend- 
ed his meaning, till the person who had fallen down was at last 
missed. Several persons then followed the dt^ up to the gla- 
cier, who stopped at the cleft, and gave such ugns as put it be- 
yond all doubt that his master had sunk into it. They threw 
down .a rope, and made loud cries, but in vun, the peasant had 
"met his death in the immeasurable gulf. It was only by com- 
pulfflon the dog would leave the cl^L 

At three oVlock in the morning, Reaumur's diermometet 
was 2* above the freemg pmnt. Only sotall streams of water 
run on the surface of the glacier. This was not slifqiery, but 
rough, large-grained, porous, easily cnishedi and full of many 
smaU holes and cells, of the raze of a nut, and, in short, was 
just like ice composed of snow, soaked with water. As the day 
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adraoced, Uie beat became greater than in any of the vallajm 
htiow, and very oppreoave,- from both die direct rays of the 
8un trad those refiected-from the surface of the ice, and from the 
sides of the mountains covered with ice and snow. At ten 
o'dock in the forenoon, the thermometer covered by its &ame 
stood at 89* R. (73}° Fahr.), at the h^ht of 5 feet above Oie 
surface of the ioe, and about 3000 above the lev^ o! the sea. 
A little fiirtber up it sunk to the freenng pcnnt, at the dej^ 
of 5 feet down, in one of the cl^ts.of the ice: in soshcart a time 
can you experience the temperature of ev^y season. 

But.in spite of the African heat which prevailed in the gl». 
cier of Lodal, the labourers in the neigbboiirii^ fields of MeL- 
versdal required their winter clothing, whidi they generally 
wear in the wannest summer day, as the melting ice absorbs tb» 
beat, and often sends down upon them blasts cf sold wind. 
Soon after the sun had bc^n to slmie on the glacier and il» 
neighbouriug mountains, heat, Nature^e great inatrament of dis- 
selutioo, bc^an to shew its mighty power. The water &om the 
melting ice flowed in more ct^iious streams, and cut for itself 
deeper runs. Masses of ice sunk down into the clefts with a 
nnae like Uie loudest thunder, which loll^ along the winding' 
valleys in innumerable echoes. The surface o£ the ice burst 
with a violent crack, when the heat expanded-the air inclosed in 
cavities of the glacier. Huge masses (d* ice and snow, loosened 
on the steep udes of the mountains, were crushed to pieces 
an the rocks below, tumlding down with prodigious and k»ig 
lefleeted ncuse. Fourteen or fifteen such proud avalanches fell 
while the sun was in his power. The ice reduced to powder 
by the force of the fall, mounted hke dust rwsed by a wluri- ' 
wind, while the heavier parts rushed down <m the glader like a 
nu^ty waterfall. Sometimes, also, yast ftagments of rock f^ 
upim the glacier's udes. Many small streams, too, like stiipea 
of nlver playing in the colours of the r^nbow, gushed from the 
sides qf the neighbouring mountiuns. 

A little above the moraine of the glacier, where the road 

bends round towards Nradfiord, Lodal's Mantle begins to stretch 

out its viaXB '. giant bead. It takes Uiis name from the valley 

over which it stands, and from its perennial covering c^ ice aad> 

JANDAar— *iAEeH 1887. » 
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snow. My active guide waa as little acquaiated with the road 
to the tup of it as I was. Our oacent from the glauer began at 
the foot of the mountaiii on the north-east, at the height of 4500 
teet above the sea. About 7£0 feet higher up, all water had 
dia^peared, aud the depth of the sdow increased, although the 
heat in the sun was K9^° B< The lowest point, therefore, above . 
which snow never melts hare, ui^ be considKed aa about 52£0 
feet oiver the level of the aea. The stxepness of the moantoin 
nwfe the asecnt now pretty diffioult : the rents in the ice, too, 
were deepn and broader than down on the glacier, and they 
were sometimes covered \sj snow. It became, therefore, dange- 
rous to pass over them. You have often but a slippery foot- 
step between you and death, and your first false step is your 
hut in the world. From caution against such danger, we walked 
with a rope about our waist, and, trusting to this, we courage- 
ously crossed on a bridge of snow ten feet over. The difScuIty 
of chmbing was increased, by the inconceivable, and almost in* 
toteraHe, heat of the sun, which, added to the thinness of ^e 
ur, produced an uncommon wetness, and a pulse nearly doub- 
led. We recovered oar strength, howevw, in as short a thne as 
we lost it, and it was sot long before the naked sumnut waa 
reached. ' , 

With some. degree of alarm we climbed up ita 160 feet high 
loose black head, that seemed to move under us : the top c^ th» 
we reached at half pati eleven a. m., on the 13th. July. Front 
a mean <£ six observations, which correspcmded with th<ne s&. 
Sn^neer Major Wetlessen, in Bergen, Dean Hertzhergen, in. 
Hardai^;cr, and Professor Esmork, in Chriatiania, and fmn 
circulations made jiccording to the formula of La Place, the 
southern top of Lodal's Maintle is 6113 feet above the level of 
the sea. It divides itself into three elevations, the summits of 
wUch and the steepest ude are naked. The rest of the mouu. 
tno to the bottom is covered with an everlastii^ and unbrakeo 
mantle (^ ice and snow. By other <d>servations, we foand, that 
the eastent and highest top was 640S feet above the sea. Seve- 
ral circunMDeridian observations of the sun gave the latitude 
61° fiT) though, from an actndental injury which h^ipened ti»- 
the sextant, this determination is less to be depended on. 

The surfoce of a small stone we found en the tis^ c^- the moan- 
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utn iraa, fn ifiiWent places, covered with two aorta of lidioi, 
I^ gigtign^i6tu and aitothis. AbeWtwbosegloonrffspDAiMi 
■M»t have «t>ndiiMied it td these solitudes, had left iu tnuxs m 
ttM AbW Ifhich had teik-a within two days, aod the latigfa^»-*. 
sAflb^g Voice of n single ptarmigan was heard. With these 
elliep^^a, ofganic life atid v^tadoti hdd diaappeated, and 
etcstid] frifiter had taken up its abode all around. From the 
suMHiit Was seen an ooeon c^ 'sDow, fff sererid thousand geogra- 
p^io square miles extent, the waves of which seemed as if they 
h(id heeA instaittaneoudy Bxed, and over winch single motmtiUD- 
tofis Itere arid there r^sed. their white heads, which in tjie tbU 
leys wefe hi<i iti the clouds. Sttatolstt^* in Lester, Tunder- 
didskirk toifratds Lottib, and Vangsen in Justedal, were the most 
remarkable. All w^u die stillness and desolattoa of death, iduoh 
irresistibly filled the soul with melanGhoty, mingled with a pow»- 
fvi impnamon of the grecdness of Nature. 

The author her^ mentiofis, that, on two places in the glad^r* 
they saw a little red snowr aAerwhidi, he takes a survey of 
the adjtrimng* refftta in Alt directions, in which he traces by name 
tWenEy-flt'e distinct valleys, whidi, to a great extent, had be^ 
filled with lay^r upon layer of i^ from this immense mountain. 
Heathen proceeds :'-^tn' descent doth IiOdal*s Mantle, after th^ ' 
had got past the n^ed rocks, was c^ick and easy, and, a&ix 
hftvt^ sojoiirn^ fbt niseteen hours iii the r^onS of iee aaA. 
sAtyrii we .tetrirned to Stordal with weakened eyes, and With 
8w<^n faces and Hps. ' 

The ri^er of Justeda! has its source fit«n the glacier ctf LOde^,- 
th the dpper and north-west end of Lodtd. AHa runaing die 
wh(^ length of Jnsteddl, It falls into a small arm of LyBt«^<H^ 
imtr ifie fdrni of R3dn^. Mafiy limall riv«rs from the other 
gTa^^rs tif Justedal, and ttie itdjoiaing motinttnn^ uhitel with it, 
the trtottt of Which have fallen into it before it reaches Elvekrogen.- 
It brings d6WA fHth it great quantities i^ sand lind mica, WhichF 
are found chiefly on its banks near its source. Its watars batea 
greyish miiddy appearance, by which nv'ers which come Irom 

■ This is OHF of those remarkable mountalin called the Young HarIot$. 
Ita fael^t la ascertained to be 697" &et above the sea. It ta n>uth.«ast ftom 
Lyaterflwd, and Ls seen very far off. 

aft 
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{gainers may be always ea«ly disUDguJEdied. Fixxn the difie- 
rmce ID the quanuty of water furnished to it at difierent seasons 
of .the year by the rain, and the melting of the ' snows on the 
moutituns and glaciers, the width cf its bed and its ra^ndir^ are 
continually vailing. Sometimes in the -course of twod^sit 
has changed its bed : in iu course it exhibits many beauti&il 
cascades. Often it sweeps before it beautiful holms, covered with 
trees and shrubs, overwhelming at the same time the adjoimng 
CDni-6dde. In 1814, a flood in the river carried off large pieces 
of the meadows on its banks, riring so high, that the sand was 
ibitnd on the t^^leaves of the trees. At Elvekrog it rose from 
16 lo iiO'feet above its usual sur&ce. As it descends from the 
icy re^ona in which it rises, its temperature becomes less fri- 
gid; till it reach Lyster, where the multitude cf frmtfu! qtple 
and cherry trees, the quantities of aqAragusy &c. bespeak a 
warmer climate than could be there expected. 

On a warm dry day, July 10, of which the mean tnnpera- 
ture was 19°.7 B-, the minimum depth of Ju&tedal river <^)po- 
sit^ to the church was 6^ feet in the morning ; its maximute 
depth in the evening was about 8^. Such was the differ«ice 
' oc(£aai(med by the melting of the snow. The velocity of the 
cun^t was at the rate of 8 feet in the second, when- the river 
was at ita minimum depth, and 9 when at it» maximum. Taking 
the mean breadth of the river, and its slope from the sides to 
the middle, by umple calculaticm, we may form an apprpxima- 
ti<Hi to the quantity of ice and snow melted by the heat of such^ 
a day. By this calculation it will be found, that a quantity of 
about 31,133 cubic fathoms of' water is thus added to the river 
evet^ hour. Assuming, then, that the snow has fourteen times, 
less density than the water which comes from it, with oUier pro- 
per allowances, the result will be, Uiat the quantity of soow 
melted into this river during half' a sumdier^s day, will amount 
to 5,S80,1 76 cubic fathoms, whkb I have no doubt is less diaa 
the reality. 
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Obtervatiotis on Serpeatine and DiaUage Bodes. By Dr A. 
Bode'. Id a Letter to .^^rofeaeor Jakkbon. Communicated 
by tbe Author. 

X ax geological relalioDB of sbrpentine are stiU but imperfectly 
known ; for it is not many years mnce we were asBured of the 
existence of trantUion serpenitnes in the ibrm of short beds, or 
large masses in the vms, or bed-like vans, of the greenstone 
(diabase) of the Pyrenees -(St P^, and Valley of Baretuis) ; in the 
greywadie of Girvan and Ballanlrae in Scotland (Jameson), aod 
of Bastberg in the Hartz ; in the tranmtion al^es of the narthem 
f^(^telgciiirge, and of the Vosges ; in tbe tran8iti<» limestone 
<^ Willendorf in Austria ; in tbe Carpatho-Appenine sandstone 
of Woidbofen in Lower Austria, of Monte Ferrato, near Prato, 
Imprunet«,CrebcJi, Sic in Tuscany, and of Borghetta inLigurio. 
Veins of serpentine have been detected by die geol(^sts of Soot- 
land, in the old red sandstone <^ For&rshire. 

Smne of these masses present characters illustrative <^ an ig- 
neous and violent origin, and throw light on the true situatitA 
and fonnation of other serpentines, whose contact with ndgh- 
bouring roeks either has been but imperfectly seen, w not seen 
at all. The serpentine of Willendorf is a fine example of the 
iojeelion of this rock ommigst older strata. It is utuitted. about 
half a mile to the west of that vill^e, and on the right hand 
nde of the road leading to Crruibach. The limestone hilb are 
btxdered by reddish prem]Hces, in the midst <£ which, the geo- 
gnoet dees with astoni^ment a thick columnar mass of serpeMine 
rising, throu^ the limestone, to the height of 100 feet, and 
fairly tenmnatiog in the surrounding limestone roek.' This 
mass is 60 feet broad below, 40 feet broad at top, has an undu- 
lating c<xUour, and a blackish knotted sucfacei as if composed ctf' 
irregular s[^erical bodies. Sm^ veins of asbestus and' calca- 
reous spar are cont^ned in it, but no distinct dialiage rock. It 
is intimately united with the ttanation magnesan limestone 
which it intersects; and between the two tOcks there is a breccia 
'c(»nposed of a mixture of the limestone and serpentine. Even 
the Umestone itself is impragaated with serpentine matter. AJl 
the n^hbouring rocks are more or less veucular, and deeply 
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coloured with red oxide of iroD, bo lh«t tliey preset to the eye 
.A very rtikgukr and sterile Rspeot Thb marly or argUlaceaus 
imdiBed strata at their base, are partly violet and reddish, and 
ccHitain small veinB of micaceous iron ores. In short, llualocality 
of serpendne may be conudered as illustratiog the elevation of 
that rook, from bdow, in the sane manner as porphyry a«d the 
. aaxMnpanyihg breccia intimate the violuKe of the sotion. 

Tin poBtioa cS the terpeptiiie of Tiuoaay has ah«ady been 
ahly desoribed by Bzongidart, althoqgb not in a. conpUte man- 
BsXf ap that diatinguished observer h|is cnnitted to notice sevnyl 
9ei>qmpfU)ying iat^esting phenwnena. For imtance, in the 
.Valley of GarigDoU, the serpentine aad diallage raqk or wipho- 
tid^ not Qoly cover » part of the Itmeefamea «t>d maHa, whidi 
we Goaverted into reddish jaejndeQus nwks; but they rise 
througfa then, and extend over then on aU sides, so that they 
have the ahap^ of a wedge-shaped bed, or thbt of a i»ufibrp(Hi). 
Tha breccia formed of Umestone and diallage roclc, which 
Brongniart places 4>0Te the jasper, doea not occilr every vhere ; 
but QOly in those places where diallage reck amies in ccsatact 
with bioken and bruised marls aod marly limestoae. The 
linuettofie ts tbm sometimes, obtwged into a gnuulw mass. In 
Awstiim about one h<iur'» walk fntm Waidhofen, on (he nor- 
thern fddfi of the Ips, there is a hill o£ serp^nbne apparently 
TMting uptm the same Biarly saadstmea and mark as ooeur in 
Tuscany ; and not far innn it, there are in those slatea whi^ 
CQPtsin foenl ferns, beds of lattimiiiDus and slate coal, whioh are 
ifigiilaTly worked. The lowest part irf this deposite prc^i^ 
belongs to the independent coal formation. 

If our acquaintance with these more recent serpentines be m- 
creaang, geolt^sts have not yet fixed the age of the serpentntes 
placed amongst slaty eiystalhne or primitive rocks. In this etau, 
are generally enumemted the iDllnwiag masses :Tmthe sq-pen. 
Uaes of £htiiand (Jameam^, and cf ^e No^ Cape (fiwh) ; 
the bed-like veins of Porlsoy f Jameson), and of the lizard 
Point in ComwaD ; the greoi ztme of setpeotine of the d^urt-- 
nents of Aineaaa, ijst, Coneee^ and Upper Vienne ] ihd hit 
locks of| serpHitine and diallage rock in the tdo slate of wevtero 
Ijguria, andof thehaoeofthieFiedmontese Alps; «f the Alps 
in the departraott of the -Hi^ Alps (Brab^on, Tll|nd, St 
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Venm) ; of Mont Rosa and of the Griams • the BerpientiBous 
rOcks of the Tjrrol ; of the chidn of the High Tauemge^n^ in 
Salzburg; Of the I^nzgftu, of Sdria, AuBtriHj'of the llt^iliti- 
gebirge near Bemiteia hi Hungary ; of the lEastem and We»- 
tem Bohmra-waldgebii^ ; of the Fiditelgebirge, of Saxony, 
Ktegia ; aiid of the Carpathian Chun and of Wallflcbia. 

l^e gteabst number of these serpentines are atuated In tal- 
cose slates, or among the most recent primitive f^tes ; some few 
are associated vith irhitestone or leptinite, tx in Saxolrjr, be- 
twem Waldenhetm and Waldenberg ; in Austria at Grabeohc^, 
hear Oansbftch ; at Altenburg on the Samp ; and at Nomier 
in Moravia. Srane others are in gneiss, or even in granite, as 
at TSplitz in Saxony; also in the Fichtelge^irge, BiAtmer- 
waldgebli^ the Tyrd), and Stiria. These serpentine depo- 
aitt are scffliedtDes Tefy cfmsidAable, forming oecasicoially 
groupes of mountains, as the Mont Hosa in Piedmont, in 
Ligutia, and Hungary. lii other quarters, they appear <HiIy 
under the form of bed-like v^ns or short beds. These last are 
atnne feet or fathoms in thickness, as at Lettowltz in iSiotam&, 
Portsoy in Scotland, Sec. ; or they are so thick aa to form hills, 
or tbe stunmits of hills, during many ndl^ as in Li^iriii, new 
Genoa, Savona, in the Fichtelgdnige, and in the Shetland 
itlancb. 

Serpendne hills have a sterile, dark, and knotted surfiioe, not 
unlike that of hypo'stbene syenite; and thar immediate June- 
tkin with the piimitive slate is seldom viaUe. Oh the other 
hand, the great beds of serpentine usually contain imbedded 
masses of slate and timestone; and these differ scxnevhat in 
structitre from tbe neigbbourii^ rocks ctf the some kinds. In 
tUs way, ^&K bed^ke veins of P<»tsoy contain blackish green 
talcose rocks, which are slightly (Jaty, and seem to have been 
fused io the serpentine mass ; and this last roc^ is closely united 
inth hornblende rocks. In western Liguiis, great beds of ser- 
pentiBe indose quartKose and talcose slates, which are mucii 
kt)kai and contcaled ; or they contain immense masses of lime- 
stone, which are to be viewed nsjragmemU or diapiaeed mastet, 
liecanse their stratificatkin is not the same as in the limestone 
next to die serpentine vein ; and bendes this, lin^stmie is 
-cradted, granuW, ft^ated, and magnesao. 
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. Thew^ptmlseTpmtme inasses fire B^aratedftcia the talc 
slates or mica slates, by Ujers of a ftingiiWir taloose or biecciated 
rock. These brecciated rocks remind us al the brecdti of 
haailt and taUvdate, which border some basaltic bedJike vam 
of talo-sUte^ near Recoaro^ jn the Vicraitme ; but these Iwec- 
das are never so. distinct as those whidi sqianUe the eu[diD- 
tide and the jasindeous rocks near Borghetto.in Liguria, which 
are described l^ M. BnMigDiart 

The nature of serpentine rocks is not «very when the same- 
There are three sets of these J^xks, tiz. Serpentine, aUh dial^ 
lage and tUaUage roek ; HonAlendic terpentmei, mtJt ^allagty 
chromate qf iron, and diorite or trantUion greenstone, (Fy- 
' ranees) ,- and, Serpentine originaAngJrom augite rocks, through 
a superabundance tf magnetia, as those t^Inch Cotumbj disco- 
vered ig Jaifneson. Of these sets of rocks, the 6rst meotioned 
are the most ctMnmtHi, the last the least frequent. In the se- 
cond class may be placed those small nests of serpentine includ- 
ed in the granular limestones of some mica-slate districts, as 
that; of Glen Tilt. No diallage occurs in them, but the lime- 
stone contains hornblende and augite, and the imbedded masses 
of precious serpentine may have been produced by the vidnity 
of gramtoee or syetutic rocks, as at Canzacoli in the Tyrol, 
where a Jurasac dolfHnite limestme has been in this way changed 
into a granular']ioie9t«Q)e with seipentioe veins. The dioBage 
serpenAnes are not every where assodated with euphotide pr 
diallage rock: thus it is not met with in the smdS vwns orsmaU 
beds ik serpentine, and even diallage is rare in those serpentines, 
as in Mwavia, at Fc»taoy, in Transylvanit^ && In the 1^- 
tinite, <h even in the granitic gneiss, the serpentine is without 
diallage ; but there it frequently contuns garnets, as at Ztiblitz^ 
Grabenhof, Mezeborz, and Jungeroschiz in Mwavia. On the 
other hand, when serpentine occurs in great hHis, it is mixed 
with euphotide or diallage rock, as in the Hartz, Liguria, Ap- 
paiines, Carpathians, Silesia, and north of Eurc^ie. It is fur- 
ther worthy of remark, that these great masses of serpentine 
are not every where anxMnpanied with those dark diallage pot- 
phjrnes, with saussurite and diallage and varidites, i^ch are met 
with in Piedmont, Briui9on, Western Liguria, the Hartz, Soutb- 
£ni Scotland, and England. These vatj«^tes bring fo r^Ifc^ 
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t«m the ^obuln form and atellukr atruotuie ol the pMidiyiin 
of C<Hwai and' the Thuriagerwi^d, of the ptchrtonieg of AiiaD 
BDd Mvmea, and of the pcarlsUxie of Hungary. These inte- 
resting rocks geaerall; bord» the greater maaBCP of serp^ntiQe, 
as is aeat near to Genoa ; but they io not aj^iear slfMig the wec- 
penbne - faiUockff of the marly and arenaceous deposite of east- 
em Liguria and Tuscany. 

£uphotide smnetimes appeuB in isolated hills bende the ser- 
peDUne ; in other cases the rocks pass into each other, or th^ 
are so interwoven vith each other that the one rock forms dikes 
or distmctTonsin the other. The hills between Braco and Ma- 
tMana, in Liguna, affiird a fine eiuunple of this appearance. 
The whole n>ay be explained oa the prlndple of the slow cool- 
ing of the mass. 

Lastly, The numerous simple mmerals met with in serpen- 
tine do not occur in it every where. BioUage and aabestus, de- 
rived- from homblnde and augite, are o^ these by far the most 
frequent. Garnets, augites, and faornbleades, are principally 
met with in 'the small beds, as those (MT Portsoy, Heidenberg, 
Flchtelgefairge. Chromate of inxi occurs in the great bodies *d 
serpentine CGonected with the talcoee f(«mati<»], as in the island 
of Unst in Shetland, central France, Grolsen near Leoben, and 
Kraubaoh in Stiria : the same is the case with the native GO}qper 
of Amei^Mi, Sec. and the wcH-kaUe nests of pyrites at Monte 
Bamazzo,' near to Grenoa. ■ Magncute abounds mudi in some 
localities, as Hrubeclutz in Moravia, Gurbof in Austria, BaL- 
dissero, Castellamonte, &c ; when this is the case, the serpen- 
tine contuns semi-opals and calcedony, as at Gersec in Mora- 
via, and chrysoprase, as at Kozemutz in Sileaa, and Besenoro 
in Syrioia. These nliceous minerals are to the serpentine in 
the same secondary lelatidn as the small smiilar veins in tbe 
granite, with kaoUn and scapolite, at Hafnerzell in Bavaria. 

Are we to admit ibat there are five different formations of 
serpentine; and, consequentiy, that it has been erupted at five 
different pmods P In this view we wouU have, first, a serpen- 
tina postow to the marls and sandstones of the Appenines and 
Carpi^luans ; a second, posterior to the transition red sandstone ; 
a tturd, posterior to the grey wacke ; a fourth, . to the mica.' 
slate; and, a fifth, to the gneiss and leptinite. But has ser- 
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pestine tru^ been fttniwd at w mKBy ^lodii^ or iaml we view 
k'fts we do porpbytyi widioiit my nf«w>oe to the ntnandng 
roc^a ? Shall we radier admit onl^ one ernpyea of anfnitBw 
{Hostnior to the tramitioD red laiiiliiWL ; or dndt we gin to 
it (me laare aackot md aataibr' to die newer grefwaeke^ or 
ereB to the towdtaion elate ? Tbeae aze qoestiaiia ASca^ to 
be annrored. It would be absurd to adw^ fire oraptiMft v£ 
sopentioe. Mfe are ci apinkio, thirt the (onnM&am ik eopen- 
tine is ttot ao aaoient as has beoi imagined, and will not in all 
probaMity be far frma the truth, if we linmt Ae appeeranee of 
' a»pQ)twe to the great tiaiiEatim era, fran the tenuBatico c€ 
the taloo-ec^istOBe depontKe, to the begiimiag cf the indcpoideiit 
coal-fMmatioD. 

We may here add, that the true relolioiu of piH i miH' to ser- 
pen&ie have not hitherto been aacsrtaiiied in a satidactoiy bmd- 
ner. It i« {Hobable that poMooe hears the nae icltfioD to 
KTpentaie that st^aataUm, a porucuiar calcaROUs amygdiM- 
dal trap, does to tranntioD trap, it ia well known that these 
last-mentioQed nicke, viz. the schaolstdD and tnnsitioii tnp in 
Westf^alia and in Cumberlaiid, form tbe ttanntitMi from the 
dale or bmeetoDe to the trap^ and even occur aqarately ftom 
due last rock, and are rarely brecciated. Maic^ geologiatB con- 
found it with true nnygdalmd, whidi generally fcrms the tqipcr 
and tmder porta of tnq>-'venis, and bed-like vans and masses. 
Ihi sdio^atoDe seems to be tnmntirat loek ahersd by the emiu 
nation of tfaebeftt<^tbeBidted trap. If thiaview be c(S3fict,it 
could be employed, in the mrp of analogy, in the sxplanMion 
of -racks asroriated with serpentme, and nmiUriy mtaaiai, in 
intermpled imi^ raassea 



Obaervationt on ^ Natural Sittory ef the JOigator- la'a 
Letter to Sir Wiliiak Jarihxk, B»«saetf awd PaincAnx 
JoHK SxiBT, Esq. By Jomi J. AnDVaoN, Eeq. Bfcmbei of 
the Wemerian Natural History Soefety, &c. 
. Mr Dear Sibb, 

VJnE of tbe most remarkable objects cnnecled «»ilb the Bhi. 
tund IfiHory of the Vmted ^te% that atttBcta ^ tnivdkr'g 
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-170, M btt bt wvHids thnwgh the naoutha of the n>^y inkJike 
■river JAiflnBnpp, u the AJligBtar. 13»re, tisog the amddy 
ebom^ wad od tlte luge SmAag logs, tbose ttoiniKb ue seen 
ather lying batkiog Bod asleep, ttretchedto tbor fiiU lei^|lh, or 
ttatang to mad iio the atraun m Much of food, with only tbe 
hM out oi tnter. It is here nsitbw- itild nor shy, neilber k it 
the very dmgoxMn aalm^ rqjresented by imvcllfln. But, to 
gne you ddaih that pnbkUy may oot be uniDterMtiDg to you, 
J ilMil bike ycai to thewr nurepdnte haunts^ and relate #hat 
X have experieooed aod seen respecting them and dieh: halnts. , 
Id Louisiana, ail our lagooos, bayous, craeks, -ponds, lakes, 
and riven, are well stpc^ced mxh tfaem,— tbey are found wbere- 
ever there is a suffideot quantity of water to hide thraa, or tolur- 
wA tbcm with food, and they oontinue thus, in great mtmbers^ 
as lugir aa tfae mouth c£ tbe Ar^ansaa River, extending east to 
N(vth Carolina, and as far west as I have penetrated. Oa 
■ tfavBad Birer, before ~^it was navigated by steam-vcss^ tb^ 
were so extrecsciy abundant, that, to see hundreds at a ng^t 
akng tfae dsoras, or on tbe immense rafts of flealKig or strand- 
ed tnqber, was qoile a aoninHm occurrence, the anuUw on 
Uie badu of tbe -largn-, groaiung and uttmng their beUowing 
peise^. like thousands of irritated bullsr about to meet in fi^t, 
but all M carele« of nan, that unless ^t at, or pomtively dn^ 
turbed, they remained motionless, suffering boats or oanoes to 
paas vidsin-afitw yards of tbeip, mtbout noticing tbefn in the 
least. Tbe shores are yet tmnpled by theoi in eucb a mannnr, 
that their 1m^ tracks are se«i as plartiful as those- of ^eep in « 
fold^ It was on that river particularly that thousands of tbe 
laziest si^e were killed, when the mania of having either riwes, 
hoots, or saddle^seits, made of their hides,- lasted. It had be. 
CQQte an article of trade, and many of the squatters and stnjlii^ 
IndiaBS foUowod for a time no otber baaness. ^e diseovery 
t^t the skins are aot suffioently firm and olosB.fyaaned, to pre- 
v«»t water 0( daminess kng, pttt a stc^i to thtur gcanal destruc- 
tioa, which had trendy beeomc wry appsreat Tba leather 
printed frw) these ^isa was handsome and very pliant, exH- 
bibiig all the IvgnUr iQ^eflgw of the sc^ee, and able to i«orivc 
the b^tqat decree of pgliih aad finishing. 

The usual molion of the alligator, what on land, is slow and 
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-Aa^A ; it is a kind lA laboured cravling, performed by moving 
attenutdy eath leg, in the atanne' of a quadruped when mik- 
ing, scarce able to keep up their wei^ty bodies from dragging 
on the earth, and leaving the tradi of th^ long toil on the mud* 
as if that <^ the keel c£ a small vesseL Thus they emerge from 
the vater, and go about the shinres and the woods, or the fields, 
in search of food, or of a different phue of abode, or one of 
■afety to depout their eggs. If, at such Umes, when at all di^ 
tant &om the water, an enemy is percaved by them, they dnx^ 
and lie flat, with their nose an the ground, watching the intru- 
der's movements with thrar eyes, which are able to move coti- 
uderably round, without affecting the poffltion ai the head. 
Should a man then approach them, they do not attempt either 
to make away or attack, but merely raise their body from the 
ground for an instant, swelling themselves, and issuing a dull 
blomng sound, not unlike that of a blacksmith's bellows. Not 
the least danger need be apprehended ; then you ^ther kill xhem 
with ease w I%ave them. But, to give you a better idea of the 
slowness of that movemmta and progress of travels on land, 
when arrived at a large nze, say 12 to 15 feet, believe me when 
I tell you, that, having found one in the morning 50 yards from 
a lake going to aocther in sight, I have left him unmolested, 
bimted throu^ the surrounding swamps all the day, and met 
the same alligMw within 500 yaids of the spot, whea returning 
ts my camp at dusk. On this account they usually travel du- 
ring the night, they bmng then less likely to be disturbed, and 
having a better chance to surprise a litter of pigs, or of land- 
tortmses, for prey< 

The power of the alligator is in his great strength ; and the 
chief means of his attack or defence is his large tail, so well con- 
trived by nature to supply his wants, or guard him from dan- 
ger, that it reaches, when curved into half a dxde, his enormous 
mouth. Woe be to him who goes within the reach of this tr&. 
mmdous thrashing instrument, for no matter how Btnmg or 
muscular ; if human, be most mSa greatly, if he esc^Ks with 
life. The monster, as he strikes with this, forces all objects 
within the drcle towards his jaws, wliich, as the tail makes a mo- 
tion, are open to that full stretch, thrown a little sidewise, to 
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receive the ol^ect, and, like batterit^-^aina, to bruise it ^ock- 
'm^y in a moment. 

The alligator, when after prej in the watH-, or at its edge, 
Bwims so slowly towards it, aa not to ruffle the water. It ap- 
proaches the object eideinse, body and head all concealed, tUl 
sure of his stroke ; then, with a treiaendous blow, aa quidc as 
thought, the ol^ect is secured, as I described before. 

When alligators are fishing the flap^g of thor tmls about 
the water ma; be heard at half a mile ; but, to describe thi« in 
a more graphic way, suffer me to take you along with me, in 
one of my hunting excuraons, accompanied by fii«ids and ne> 
^ groea. In the immediate n^^bouriipod of Bayou Sarah, on 
~ the Misnssippi, are extennve fhallow lidtes and mcmuses, that 
are yearly overflowed by the dreadful floods of that river, and 
supplied with myriads of fishes of many kinds, amongst which 
troutfl are most abundant, white-perch, cat-fish, and olligator- 
gars, or devil-fisii. -Thither, in the early part of autumn, when 
the heat of a southern sun has exhaled much of the water, 
the squatter, the planter, the hunter, all go in sean^ of sport. 
The lakes are then about 8 feet deep, having a 6ne sandy bottom ; 
frequently much grass grows in them, bearing crops of seeds, 
tot which muldtudes of water-fowls resort to those places. The 
edges of these lakes are de^ swamps, muddy for some distaiice, 
overgrown with heavy large timber, principally cypress, hung 
. with Spanish bean), and tangled with different vines, creeping 
planu and cane, so as to render them almost dark during the 
day, and very difficult to the hunter's progrese. Here and 
there in the lakes are small islands, with clusters of the same 
trees, on which flocks of Enake-lnrds, wood-ducks, apd different 
speraes of herons, build their nests. Fishing-lines, guns, and 
rifles, some salt and some toat^, are all the fauntera take. Two 
negroes precede them, — the woods are crossed,— the scamper- 
ing deer is seen,— the racoon and the opossum cross before 
ynu,— 'the black, the grey, andthe fox squirrel, are heard bark- 
ing,— here on a tree close at hand, is seen an old male pur- 
suing intensely a younger one ; he seizes it, they fight desperate- 
ly, but the older atuins hia end, viruAl, cMirat^ Jumorem. 
(Now,. my dear Sirs, if this is not mental power illustrated, 
what shall we call it) ? As you proceed farther on, the Atmifc. 
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Mittk at the leuer ilm » bceid fiWn difTersnt puis, as thtty rise 
fhrni the puddles that supply them with cray-fi^eii At last the 
opet&ag of the lake is k^ ; it has now beonne DeceSBary to drag 
ODc^a^lF-ski^ through ths dbep nild, nukiilg the best of the 
«i^, with the hsttd be*t, thtoogh the hdaU IkusNy grow^ 
cnring iUx>at nought hut tbc lode of your gun. The long nu-- 
TOW Indian canoe k^ to hunt thoM Ikkes, and tdken into tbali 
dktriog ib# f^csfa, is 900R UUtN^ed, and the party seated in (he 
batWOl n paddled oi* pded in searcfa of Woteivgame. There, at 
am^iti bundreds of alKgtUrs are seen dispersed o^ all the 
li^, their head, and all the upper part of the body, fldating 
1^ a log, and, ia many instaixies, so metnfaliBg one, that it re- 
quires ta be accustomed to see them to know the ^staMtioa. 
Millions of the latge woad-iUs are seen wadisg tl»oug^ the 
water, mudding it up, and striking deadly Uows mth ihmr bills 
on the fish within. Here are a hoard of blue herons,— the sand- 
luU-CTsne rises with his hoarse note,— the sbake-bitds are perch- 
ed here and there on the dead tinilwr of the trees,— the cohno- 
rants are fishing,— botzards and carioO'^rows exhitnt a mouro.' 
ing tndn, patiently waiting (er the water to dry and leave fodd 
tot theni,<— and'far in the hcsiiion the eagle overtakes a devoted 
wood-duek, singled irom the clouded flocks that have bteb bred 
iheie. It is then that you see and hear the alligator at his work-, 

■ each lake has a spot deeper than the rest, rendoed so by 
those animals who work at it, and always situate at the lower 
ead of the lake near the connecting bayous, that, at dnuner^ 
paw tfanragh all those lakes, and discharge sometimes many 
lailn b^dw wber« the water hod made its entrance dhoVe, there- 
by tmatitig to thems^veff wuer as kmg ai t^y will remun. 
Thns ia «tdled by the hunters the Alligator's Hole. Ytni see 
them tben lying dole togtthni. The fish that are already dyiAg 
by tboOBOnds, through the insufferable heat and steneh ai the 
Wdter, aad the wounds of the di ff erent winged enemies constant- 
ly io ptMHittrf them, resort to the AUigator^s Hole to imtnve rB> 
fnahRMM, whh s hqie oT finding secarity olsoi, and fdlo« down 
the Htde currents ftlwing through the connecting duioes: but, 
no! lor, as the water recedes in the lake, they are here con-. 
fined. The alligators thra^ them and devour them whenever 
they feri hungry, while the ibis destroys all that sake tovtafS» 
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■ the stiore. By looking for « little <m this ipot, you p lainl y mq 
the tails of the alligators mcmag to and fro, splashing, and tmr 
and then; whea uisaing a fi^, throwing it up in the sit. The 
haater, anxious to prove the value of Ms rifle, marke one of the 
eyes of the lai^est alligator, and, as the hur-trigger ia louche^ 
the aUigalfw Ses. Should tlw hall strike oi^ iaeh agtrsy ham 
Ae eye, Uie aoimd. Souttees, mils over and over, besthtg fu- 
riously with bb tail all ^lout him, frightemug' all hit compk. 
idmis, who sink immediately, whilst the fishes, like Uadea of. 
bunushed metal, leap in all ditcctions out of the water, so tern* 
fied are they at this uproar *. Auother and aootha reoESvea 
the shot in the eyes, and expires ; yet those that do not feel the 
fittal bullet, pay no attention to the death of tbor compamona 
till the hunter approaches very close, when they hide themsdvea 
for a kw moments, by sinking backward. 

So truly gentle are the alligators at this seanxi, that X bare 
waded through such lakes in company of my frieitd Au^stio. 
Bourgeat, Esq.^^to whtsn I owe much informatioD, merely hold- 
ing a stick in one hand to drive them off, had tltey attetnpUd to 
attach me. Wh«i first I saw this way of travellitig throi^i- 
the lakes, wwat-deep, sometunes with hundreds o£ dieae atumala 
about' me, I acknowledge to you that I felt great noeanneB, 
and thought it fool-hardiness to do so ; but my friend, who is a 
most experienced hunter in that country, letnored my feats bf 
lea^ng the \»ay, and, after a few days, I thought mtbangof U. 
If you go towards the head of the alligator, ^re is no daugWy 
and you may safely strike it with a club, four feet long, nnt^ 
you drive it away, merely watching the operatioos of tiie pooiC 
of the tail, that, at each blow you'^ve, thrashes to the rig^t and 
left most furiously. 

The drivers of eattle from the A|^lou8as, aod those of nudn 
fiom Mexico, on reachmg a l^oon or creek, send aeveraL oS 
their party into die weta-, armed merely eadt with a tslab, fix- 
the purpose of driving away the alligators from the cattle ; and 
you may then see men, mules, and those monster^ all twitnniing 

* Thli «e. ^mu the remainfaig alUgatATB, th>t, rt^loily, In tke coutk 
of the fbllowiiig night, every one, large uid Bmall, Temovea to another hole, 
goii^ to U by water, tmd probably for a week not one wlU be seen then. 
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tcfgetber, the men striking the alligatoi^, that would otberwiae 
attack, the cattle, of which they are very fond, and those latta* 
batrying towards the of^mate, shores, to escape those powerful 
enames. They will swim swiftly afler a dog, or a deer, or a horse, 
before attmptiog the destruction of man, of which I have aU 
ways remariied they were afraid, if the man feared not them;. 

Although ,1 have told you how eauly an altigator may be 
lulled with a nn^ rifle ball, if, well aimed, that is to say, if it 
strike ^ther in the ^e or very immediately above it, yet tbey 
are quite .as difficult if not shot propnly ; and, to ^ve you on 
idea of thi^ I shall mentioii two striking facts. 

My good friend, Richard Harlan, M. D. of Philadel{^i8) - 
having intimated a wish to have die heart <^ one of those ani- 
mate to study its comparative anatomy, I <Hie afternoon went 
out about half a mile from the plantation, and seeing an allig^- 
lor that I thought I could put wbde into a hogshead of spirits, 
I shot it immediately on the skuU bone. It tumbled over from 
the log on which it had been basking into the water, and, with 
the assistance of two negroes, I had it out in a few miDut«9> 
i^parently dead. A strong rope was fastened round its neck, 
and, in this condidoo, I had it dragged home across logs, tfarowa 
over fencas, and handled without the least fear; Some youi^ 
ladies there, anxious to see the innde of its mouth, requested 
that the mouth should be propped open with a stick put in verti- 
cally ; tUs was attempted, but at this instant the first stunning 
effect of the wound was over, and the animal thrashed and snap- 
ped its jaws furiously, although it did not advance a foot. The^ 
n^ b^ng still around the neck, I had it thrown over a stRmg 
branch <^ a tree in the yard, and hauled the poor creature up, 
swinging free from siH about it, and left it twisting itself, and 
scrati^ing with its for&Jeet to disengage the rope. It remwned 
ia this condition until the next morning, when finding it still 
alive, though very weak, the hi^shead of spirits was put under 
it, and the alligator furly lowered into it with a surge. It twist-, 
ed about a Uttle, but the cooper secured the cask, and it was 
shii^>ed to Philadelphia, where it arrived in course. 

Again, bang in company with Augustin Bou^eat, Esq. 
we met an extraordinary large alligator in the woods whilst 
hunting; and) for the sake of destruction I may say, we alights 



:!,a,l,zc.bvG00gIe 



Natural History of the AlUgtUor. 377 

<xl from our horses and approached it with full intenUon to kill 
it. The alligator was put hetween us, each of us provided with 
a long stick to irritate it, and, by making it turn its head partly 
on one side, aflfbrd us the means of shooting it immediately be- 
hind the fore4eg and through the heart. We both discharged 
' five heavy loads of duck-shot into its body, and almost all into 
the same hole, without any other effect than that of excitbg re- 
gular strokes of the tail, and snapping of the jaws, at each dis- 
ch^ge, and the flow of a great quantity of blood out of the 
wound, and mouth and nostrils of tlje animal ; but it was still 
full of life and vigour, and to ha^ touched it with the huid 
would have been madness ; but as we were anxious to measure 
it, and to knock off some of its larger teeth, to make powda- 
chargers, it was shot with a ^ngle ball just over the eye, when it 
bounded a few inches off the ground, and was dead when it 
reached it agmn. Its length was seventeen feet ; it was apparent- 
ly centuries old ; numy of its teeth measured three inches. The 
shots taken were without a few feet only of the <ircle that we 
knew the t^l could form, and our shots vieat^n masse. 

As the lakes become dry, and even the deeper connecting 
bayous empty themselves into the rivers, the alligators congre- 
gate into the deepest hole in vast numbers ; and, to this day, in 
such places, are shot for the sake of their oil, now used for 
grea^ng the machinery of steam-engines and cotton-mills, 
though formerly, when indigo was made in Loui^na, the cul 
was used to assuage the ov«^owing of the txniingjuice, by 
throwing a ladlefiil into the kettle whenever this was about to 
take place. The alligators are caught frequently in nets by 
fishermen : they then come without struggling to the iiiore, and 
are killed by blows on the head given with axes. 

When autumn has heightened the colouring of .the foliage of 
our woods, and the air feels more rarified during the nights and 
earlier part of the day, the alligators leave the lakes to seek fen* 
winter quarters, by buirowing under the roots of trees, or cover- 
ing themselves simply with earth along their edges. They be- 
come then very languid and inactive, and, at this period, to sit 
or ride on one, would not be more ^fficult than for a child to 
mount his wooden rocking-horse. The Negroes who now kill 
them, put all danger a^de by separating, at one blow with an axe, 
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the tul from the bod^. They are afterwards cut up in large 
pieces, and boiled whole in a good qmAtity of water, irom the 
Burfkce of which the fat is collected with large' ladles. One- 
ungle man kills oftentimes a doeen or more of large alligators- 
in the evening, prepares his £te-. in die woodd, where be has 
erected a camp for the purpose, and by morning has the oi£ 
rendered. 

I have frequently been v»y much amused when fehing in a 
bayou, where alligators were numerous, by throwing a Uown 
bladder on the water towards the nearest tome. The alligator 
makes for it at once, flaps k towards its mouth, or attranpts seiz- 
ing it at once, but all in vain. The light bladder slides off; in 
a few minutes many alligators u% trying to seize this, and their 
evolutitms are quite interesting. They then put one in mind of 
a crowd of boys rumiing after a football. A black bottle is 
sometimes thrown also, tightly corked ; but the alligator srizes- 
this ea^ly, and you hear the glass give way under its teeth as if 
ground in a coarse mill. They are eamly caught by Negroes,, 
who most expertly throw a rope over th«r heads when swim- 
ming close to shore, and haul them out instantly. 

But, tny dear sirs, you most not conclude that alti^tors are 
always^ thus eanly conquered : there is a season when they are- 
dreadfully dangerous ; it is during spring, during ^c love sea- 
son; The waters have agtun submerged the low countries;- 
Jish are difficult of access ; the greater portion of the game has 
left for the northern latitudes ; the quadrupeds have retired to- 
ihe h^h lands ; and the heat of pasnon, joined to the difficulty 
of procuring food, render these animids now ferocious and v^ 
con^erably more active. The males have dreadful lights to- 
gether, both iu the water and on the laud. Th«r strength and. 
weight adding much to their present courage, exhibit them' tike 
ccJosfiuses wrestling. At this time no man swims or wades among 
them { th^ are usually left alone at this season. 

About the first days of June the female prepares a nest ; a 
place is chosen forty or fifty yards from the water, in thick 
bramble or cane, and she gathers leaves, sticks, and rubbish of 
all kmdsj to form a bed to deposite her eggs ; she carries the 
materials in her mouth, as a hog does straw. As soon as a pro- 
per nest is finished, she lays about ten eg^, Hien covers thera: 
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with more rabbish and mud, and goeKoadepositingiiD diffenct 
layers until' fifty, or sixty, or mwe ^gs are laid:' -The whole. is 
then covered up, matted, and tangled vith long.graases, insudi 
a manner that it is very difficult to hresk it up. These' eiggs 
are the size of that of a goose,- more elongated, and, instead of 
being contained in a shell, are in a Idadd^, or thin traDSpanot 
parchm«it-like substance, yielding to the pressure of the fingen, 
yet resuming its ^ape at onoe, like the t^gs of snakes and Iot- 
toiaes. They are not eatien even t^ ht^. The female now 
ke^ watth near the spot, and is very wary and feniciouB, go- 
ing to the water &om timei to time Only for food. Her nest is 
eadly diaoovered, as Ae always goes and returns the same way, 
ai^ forma quite a path by the dn^g^g of ' her heavy body. 
The heat of the nest, from its forming a mass <^ putrescent ma- 
nure,, cause the hatching of the eggs, not that irf the sun, as is 
usually believed. > 

Some Eun^ieaB writere aay, that at this juncture the vul- 
tures feed on 'the ^gs, and thereby put'A stop to the incrsase 
of those anlfliaU. In the United States, I assure you, it is not 
so, nor c^ it be so, were die vultures ever ao anxiou^y inclin- 
ed ; tor, as I have tt^d you before, the neU is so hard, and mat- 
' ted, and plast^^ together, that a man needs his superior 
strragth, with a strong shwp stick, to demolish it 

The little alligators, as soon as hatched (mid they (dl break 
shell within a few hours from the first to last), force themselves 
through, and issue fixth all beautiful, Uvelj, and as brisk as 
lizards. The female leads them to the lake, but more frequently 
into small detached bayous for security's sake ; for now the males, 
if they can get at them, devour them by hundreds, and the 
wood ibis and the sandJiill cranes also feast on them. 

I believe that the growth of alligators takes jdace vary slow- 
ly, and that an alligator of twelve feet long, for instance, will 
most probaUy be fifty or more years old. My reasons for -he- 
lieving this to be fact is founded on many experiments, but I 
shall relate to you one made by my friend Bourgeat. That gen. 
tlemaa, anxious to send stHne young alligators as a present to lui 
acquaintance in New York, had a bag of young onesj quite 
raoall, brought to his house. They were put out on the floor, 
to shew tiie ladies how beautiful they were when young. One 

T» 
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a^dentally made its way out into a aervant'e room, and lodged 
itaelf aoug from notice into an dd aboe. The alligator was not 
missed, but, upwards of twelye months after this, it was disco- 
vered about the house, full, of life, and, apparratly, scarcely 
. grown bigger ; one of his brothers, that had been kept in a tub 
and fed plentifully, ifad grown only a few inches during the 
same paiod. 

Few animals emit a stronger odour than the alligator ; and, 
when it has arrived at great ^ze, you may easily discover one in 
the woods in pasang fifty or sixty yards from it. TMs raneQ 
is hi^y musky, and so strong, that, when near, it becomes in- 
sufferable ; but this I never eicperienced when the animal is in 
the water, although I have, whilst fishing, been so very close to 
them, as to throw the cork of my fishing line on their heads, to 
tease them. In- those that I have killed, and, I assure you, I 
have killed a great many, if opened, to see the ccuitents of the 
stomach, or take fresh fish out of them, I r^ularly have found 
round m^ses of a hard substance, resembling petrified wood. 
These masses appeared to be useful to the uiimal in the process 
of digestion, like those found in the craws xf some species ot 
Inrds. I have broken some of them with a hammer, and found 
them brittle, and as hard as stones, which they resemUe ouu 
wardly also very much. And, as nather our lakes nor rivers, 
in the portion of the country I have hunted them in, afford even 
a pebble as large as a common egg, I have not been able to coD- 
cdive how they are procured by the animals, if positively stones, 
or by what power wood can beonne stone in their stomachs. 



ObtenxUions and Experiments on (he D^erent Kinds of Coal. 
By M. Kaksten. 

X HE celebrated Chief of Mines in iS-usoa, Earsteh, some time 
ago published, in his " JrcMvJ^ Bergbaa und Hittenweaen,^ s 
valuable series of observations and experiments on the different 
kinds of coal met with in the mineral kingdom. This import- 
ant treatise has been reprintcd'in a separate form, and sent to 
us. On reading it carefully, wefeel convinced that a craideRsed 
view of its most important facts and infetences will, be read with 
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interest by chemists, mineralogists, geoloj^sta, and, particular- 
ly, by all those who u« concerned with coal mines. We shall 
urange our view of this work under the following heads : 

1. Preliminary Researches and General Cwuiderations regard- 
ing Coal, and other cranbustibles. 

2. Chemical Examination of Mineral Coal in general. 

3. Application of the fon^ng principles to the Coal-mines of 
England, France and Germany. 

4. Observations aa the Theory of the Formation of Coal. 

1. RmUminary Researches and General Consideraiions regard- 
ing Coal and other Combustibles. 

Some naturalists have asserted, that coal c(Histitutes a true 
rock formation, or original deposite. and therefor not deriving 
its <ni^n from v^etables or any other organic matter. A more 
accurate knowledge (^ the nature of cvganic combinations, an 
advantage which we owe to the progress of chemical sciences, 
does not permit us any longer to consider coal as a ccwnbinaticHi 
of ciffbon with bitumen. 

- The transition of vegetable wood to the mineral which is called 
Bituminous Wood, or more prt^rly Fossil Wood, is so manifest, 
that, in many cases, one might think he could determine with 
cert^nty the species of wood which gave lise^ to the existence of 
the mineral ; but the more complete the altenuion of the v^- 
table fibres has become, the less striking do the passages of the 
one substance into the other a{q)ear, and the more difficult to 
recognise. The fossil wood of Iceland, known under the name 
of Surturbrand, has scarcely any resemblance to wood, at least 
in cabinet specimens. This substance appears to be a fibrous 
brown coal or lignite*; and frequentiy brown coal is distin- 
guishable from true at black coal only, because it is surrounded 
by brown coal less completely altered. By the denominatiwi 
pUchrCoal oTjet, is sometimes designated a true cod, sometimes 
brown coal ; and the columnar coal (stangcnkohle) of Mount 
Meissn^, in Hesse, is introduced into all the systems of mioe- 
ralogy as a true or black coal, although it is nothing else than a 
twown cosi altered by the action of basalt, Brown coal has no. 

* Tide Juneaon's System of Mineralog/, and Manuel of ilmeriiogy. 
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i*h^e yet been found in n natural (L^x^utof true or black eoal, 

any tatH^ than true or black, coal has been found m a deponte 

ofbrowncoal- 

,The,toiiinit«Mi of .Uacb-coal to gbjKe.coal w anthrtcitci ts not 
less inaen^ble than that of brown cool: to Uack coal. ' l^ue 
glance coal^ as irell as graphite, is a fonnation of -rare- occur- 
rance; an^ lb would be diffioult.to point out aay instances of 
their being associated with black ooal. . yet tbis coufd never be 
a reason fiK J^geetiogi aa ia)probablej"the idea that .glance coal 
and graphite may have arisen from the alterauon of vegetable 
fitires, if there beinothing in theii^mate nature of these badtee 
contrary to auch an idea. 

In unaltered vegetable fibres, the quantity of carbon is less, 
while tfae'pmpoitioa of oxygen and faydragcn is gi<eUer, ithan 
in Teget^te 'fibres that have und^gone alteration. It' is fma 
anecessary.CDilsequeneecrf'this.'fact. diat the foimer, when put 
ioi contact ^th other bodies iRahetied>fumacej««K)diffei<eBt]y' 
a^ted by tfiem from the latter.. The greater the dteration the 
fibres have experienced, the' more apparent does the -di&vence 
become ; in other terms, this difference keeps pace with the in- 
crease (tf the nation 'which the quantity of carbon has to the 
quantity of Ifae other consbtiient parts. In glance cool and 
graphite, this reJfOtan appears to have obtained its maximum;' 
aiid-diese twosubAanceSjOratleast the ktter, arer^arded as' 
a carbon entirely depiivedbf oxygen and hydrogm.- 

Accordtng to the ideas generally admitted, graphite is a emr- 
bon, and its difference of chemical chaAicter from carbon is ex- 
fdained by oonsideni^ it as a chenucal Gonhination of omety-five 
parts o£ carbon with five parts of iron, whence result 100 parts 
of graplute or percarburet of iron. lAs to the diSerence be- 
tveea glance coal end pure carbon, tbis is less obvious. It ap- 
pears, in nalityj that it is a> dillicuU prbblem in chemistry^ to 
«[[dain the difference which exists between' diamond, graphite, 
^nce coal, and pure charcoal. 

I Feat, brown ooal, and black coal, submitted to distiUatioil in 
the dry wayi almost always tifford more or less distinct traded ttf 
ammf»tia. Such' a result is not ohtdned from the distillation of 
unaltered vegetable fibre. Thus, azote appears to preriolt itsetf 
as a new constituent part of altered vegetable fibre. ~ ~ Bowever, 
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the proportion of azote is so smali, in all the varieties of brown 
1:001 and' black cobI that have been submitted to examioaticai by 
Mr Karsteo, that this substance does not ai^iear to be an essen- 
-tial constituent part of them. 

Several browa coals and black coals yield an acid liquor by 
:distilUUon;bnt most kindsof black coal furnish none. Peat,intbe 
dry distillation, furnishes so great a quantity of aod water, that it 
is difficult to recogjuse clearly in that substance the ammoniaoal 
basis whicb oet:ura in it, and this even on saturating the acid 
■with potash. 

Mr Karsten has carefully investigated and described the very 
dlFerent effects which are produced, whether on wood, and, in 
general, on unaltered vegetaUe fibre, or on altered ve^table & 
■bwe, on peat, brown coal, and black coal, by the different che- 
mical ro-agenls, sucji as water, alcohol, sulphuric ether, caustic 
ammonia, bydropulphuret of ammonia, nitiic acid, and concen- 
trated sulphuric add. In bis work we even find det^led ac- 
counts of the processes f<JIowed in these investigations. We 
flhall confine ourselves^ however, to the principal results. Those 
which are (J}tuned c»i making the acids act upon vegetable fi- 
Ires, whether idtered or recent, we perfectly in accordance with 
thflimanner in which acids comport themselves, and the circum- 
-vtinces of the body upon which they act. Nitric add, whidi is 
eanly deoompoaed, and, from this very drcumfitance, capable of 
oxidising, produces mots promptly, and- in a bjigher degree, the 
'Oxidatian of v^table fibres, Thb add chwiges them into a 
snbstanee anak^ous to tannin, or even into an acid,, while sul- 
]Auric add can oaly operate a conver^cm of the fibres into gum^ 
and finally into sugar. Unaltered fibre undergoes its metamor- 
phoses more quickly and more completely, because the greater 
proportion of the quantity of oxygen and hydrogen to the quan- 
tity of carbon facilitates the action of adds. 

In prt^rtion as the quantity of carbon increases, \he chemi- 
cal effect of adds becomes more and m<^e feeble, and perfectly 
pure charcoal appears no longer susceptible of alteration from 
adds, excepting in a single case, which happens when this sub^ 
stance occurs, as it does in wood-charcoal, in a loose state of 
■nechanical aggregation. 

Glaace coal, graphite and diamond re^t the actioti of acids t 
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and this perhaps scJely on account <^ their great density. Dia- 
mond, which is the densest kind of charcoal known, only bums 
at a very high temperature, and by means of pure axygm. 
Glance coal and graphite are incomparably more easy to be de- 
stroyed ; and the charcoal which is obtained on distiBing black 
coal, brown coal, and unaltered vegetable fibres in the dry way, 
bums the more readily the looser the state of aggregatioa it 
assumes during the process of carbonization, or the less the 
quantity of carb<»i the body coot^ns which has been employed 
for producing the charcoal. A coal that is carbonised in a 
furnace, or s611 better in a close vessel, affords a charcoal much 
more compact and more difficult to be burnt, than that wlaeh 
comes from the same coal carbonised in the open air. 

Elevation of temperature causes a decomposition of the com- 
bustible, and the formation of new cornbinations. This process 
has received the name of carbonization, because in this opera- 
tion tjie residuum conuste of pure charcoaL If hydrogen, 'oxy- 
gen and carbon, on being subjected to different degrees of tem- 
perature, also obey different laws of comlnnatUHi, the quantity 
of pure charcoal which remains after the carixmization, must 
depend, not only upon the state of the body which is to be car- 
bonised, but also upon the different degrees of temperature 
which have been employed during this operation. This is actually 
what takes places. Several resins and fats, which OHitain mudi 
more carbon than vegetable fibres, leave no trace of cbarcoal in 
their spontaneous decomposition at a high temp^^ture ; and in 
the same vegetaMe fibre, the quantity of charcoal residuum de- 
pends ^tirely upon the d^ree of heat employed during the car- 
bonization. 

It is not the quantity of the carbonaceous re^duum alone that 
must vary according to the different degrees of the temperature 
employed. The same cause must render more variable still the 
quantity and condition of the other combinations which are 
formed during distillation in the dry way, that is to say, during 
carbonization. This is the case precisely, because the quantity 
of the charcoal redduum is hut a consequence of the nature and 
condition of the gaseous combinations and fluids, or vapours, 
which are formed during the operation. This difference in the 
r in which organic comlnnations arc aJfected under the 
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different degrees of a high temperature, is (^ scHoe importance, 
even in an economical point of view. From the same oil may 
be obtained for lighting, atber a larger quantity of gas of bad 
quality, or a smaller quantity of incomparably better gas, a&- 
GfHding as the carbonization is effected by means of a weaker c^ 
stronger heat. 

If the principal object of the operation were to obtain char- 
coal, it would be necessary to employ at first as low a heat as 
posidble, and not to make it rise till near the end, in order to 
lose only the smallest possible quantity of charcoal in the gase- 
ous combinations and fljiids which are formed. This also shews 
that the products of dry distillation, with reference (o the same 
orf^anic body, must present differences as well of quantity as of 
kind, according as the temperatures employed have been diffe- 
rent. This is a drcumstance which, in a great number of cases, 
would require to be more t^en into consideration than it has 
hitherto been. 

It b known that the products of the distillation of unaltered 
and perfectly dry vegetable fibres in the air, are an empyreuma- 
tic add, water, oil, a very small quantity of alo^tJic substance, 
and a gaseous mixture, con^sting of carbonic add gas, carbonic 
oxide gas, carburelted hydn^o gas, and olefisnt gas. The 
mutual relation of all tiiesi combinations, and the quantity of 
carbonaceous resduum, depend upon the temperature. 

If shavings of wood be exposed for a long time to a tempera- 
ture which d<)^ not rise above 130° of Reaumur, a period ar- 
rives when there is no longer observed any change 'of wdght. 
In this operation, wood dried at the temperature of the air, but 
not at the temperature of boiling water, loses from 66 to 69 per 
cent of its weight. Dried at the latter temperature, the wood 
would lose at the most from 56 to 59. Thus the reuduum, 
which perfectly resembles common wood-charcoal, only that it 
presents a somewhat duller aspect, wdghs &om 41 to 44 per 
cent, of the real quantity of wood which has been employed, al- 
lowance bdng made for moisture. This carbonaceous substance 
is what M. de Rumferd has named the frame-worii, or skeleton, 
of plants. That philosopher considered it as a pure charcoal, 
which he imagined to exist in equal quantity in all plants. - But 
M. Karsten conchidea,, from his own researches, that the pre- 
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t«>ded skeletoDof plants is only an hnpeifecUy decomposed ve- 
getable Sbre, and tfaat it is not at idl m pure obarcoal. 

In reality, says M. Kontcn, Testable fibres,, after tbedis- 
naioa ofUieir elements, [veserve the. external fana.ot undecom- 
poaed filx^ and they experience no other .diange in their lorm 
than a diminution o[ size; but it is a consequence (^ .tiie> iact 
«hich has been mentioned ; it is because the disuman of the ele- 
aneota of these vegetable £bres, at a temperature of about 1^10° 
of Beaumur, cannot be carried beyond a. loss of v^bti.wbidi 
varies from 66 to 69 per cent There results from this, that, 
if the temperature be raised above that point, then a new loss of 
w^ht commences, which, in its turn, remains oonstant for the 
new degree, until, at length, at the temperature of tncandes- 
«ence, the disuaioo of the elements of these fibres is completely 
efected ; and after this no diminution of weight talces place 

The products of this slow decompoadim are very different 
from those which are obtiuned by a decinnpo^tioa e&cted by a 
rapidly increased heat. Wood of hornbeam (Cmyiintis bHtt- 
laa), which, undo* a rajnd carbonization, yields the ordinary 
products of distilled wood, and l)i>™Bhes 13.S per cent, of char- 
coal, developes, under a slow elevation of the itemperaturei 
much more water,, carburetted hydrogen gas^ and oacbonic acid 
gas. It then furnishes 96.\ per cent, of diarcoid^ that is'tosay, 
nearly twice as much as in the case of a isqnd catbooicabon. 
The decoroponUon of unaltered vegetable fibres commences, 
therrfore, at a pretty low temperature ; and the tvaaon of this . 
is, that, in'wood^bres, the quantity of oxygen' and iiydrogen, 
as is known by the analyses of MM. Gay Lussac and The- 
nud, occurs pretty nearly in the relation neeewary fan the for- 
mation of water. 

The charcoal obtained from vegetable fibre by means <^ dry 
distillation, or 1^ carbonization, appears tb vary but little in onr 
oommoit wooda. In a synoptical taUe, the autlior presents the 
results of experiments upon twenty-one kinds of unaltered ve- 
getable &xei, such as oak, beech, honibeam, tnrch, {une, lime, 
straw, fern, reed, and a piece of hirdi--wDod which had served 
as a prop in: amine for an huitdred years, but was still in-good' 
preserv^on. In all these trials, the matter was emiployedin 
the slate of shavings, which had been perfectly dried in the opoi 
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^r, at a temperature of from tS° la ld''of Reainunr. Tbesapiff 
species of matter was, on the one hand, rabmitted to a veiy ra- ' 
pid carbonization, lor which, from the- comnxncement of the 
diBtiJIaUoa, aa incandesoeBt heat was employed ; and, on th? 
o^er hand, to a temperature which was made to rise very slow'^ 
ly to this point. The contents in ashes were carefully deter-- 
mined, by means of the incineration of charcoal under die mijrf- 
fle c^ an tuss^ furnace. The weigbt c^ -the ashes is deducted 
frbm that of the charcoal in the following; taUe. 





QOAMIITIKS OBTAirXD VHOK 


Wood 


I00P«T8orwooi>. 


». , 


ByrapWcorio- 


Bsthw carlo. 




nlmftm. 


ntMoSon. 




ChBtoiL Mba. 


daranl. AAM. 


young 0^, - - 
OMoft. 


10.89 0.15 


2S.45 O.IS 


]fi.80 0.U 


26.60 0.11 


Young beech, Fagai tylBoHBo, 


.14.60 0.375 


29.60 0.376 


Old^^ 


13.7fi 0.4 


25.75 0.4 




12.80 0.33 


24.90 0A3 


Old hombram. 


13.30 0.35 


26.10 0.36 


Youngalder, 
OldJder, 


14.10 O.SB 


36.S0 0.S6 


14.M 0.40 


25.26 0.40 


Young bireh. 


12.80 ass 


24.80 0.26 


11.90 aso 


iH.40 ASO 


Young pine, Pmw pieta, 
Oldp&e, 


14.10 0.16 


25.10 0.16 


13.90 0.16 


24.85 0.15 


OldF'orwegiS^r - 


16.M a326 


37.50 0.33S 


15.10 0.29 


24.60 0.26 


Young Scotch fir, Pimu ijAwrtrw, 


16.40 a la 


26.95 a 12 


Qld^. . . . - 


13.60 0.16 


26.80 .0.16 


Lime, .... 


12.90 a40 


24^ 0.40 


Hye-Wraw, 


18.10 0.30 


24.30 aso 


Fen^ . - - - 


I4.2S 2.76 


26.20 3.75 


Eeed, .... 


12.96 1.70 


24.76 1.70 


OH birch*. 


12.15 


36.10 



It is sufficient to cost a glance upon this table- to observe a 
general result, which is as follows r-^Wbatever diSerence the 
vegetable filn^ of graminese, ferns, and di&rent species of wood, 
present to the eye, these matters all aSbrd nearly equal quanti- 
ties of charcoal by dry distillation. The differences which 
are observed here and there, may arise from the impossibihty of 

■ Itutead of Old Biiicb, 'naj Blich.TiMd, which, Ra upwwia of 100 
jeara, had been used ae a Buppoit in a mine, and wu still in good preaenra- 
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eanStBjatly keefmg the sand-bath at the Bame d^ree of tempera- 
tuie. It was ill the rapid carbotuzation that the results differed 
most from each other, because, in this case, it is still more difB> 
cult (o regulate the temperature. The quantity of charcoal ob- 
tuned by means of the rapid carbonization vanes, for 100 parts 
of the matter employed, between 1 1 -90 (the produce of old o^), 
and 16 S9 (that of young oak) ; but, in the alow carbmiization, 
the quantity of charcoal obtained is nearly double, or at the least 
cmeJialf more. It vanes from 24.% (the produce of lime-wood), 
to 27.50 (the produce of young Norwegian spruce). In both 
iDodes of carbonization, the quantity of ashes remains the same : 
it varies, in general, from S.75 (the produce of fern) to 0.11 
(the produce of old oak wood) ; but, in most cases, it is below 
0.4. 

Like unaltered vegetable fibre, Ibs^ wood, on being carbo- 
nised, retains its external form completely, and only undergoes a 
diminution of aze. This preservation of the external form aAer 
carbonization, that is to nay, after a complete decomposition, is 
a phenomenon without example in inorganic nature, and one ex- 
clusively peculiar to unaltered vegetable fibre, fossil wood, brown 
coal, and some sorts of black coaL Other kinds of coal, in tlie 
process of decompoution by an ardent heat, lose more or less 
their form ; and, by the difference whicli they thus exhitnt, they 
already afford an indication beforehand of what their ctHnpontim 
must be. 

It may be mthout rashness asserted, that fossil wood and lig- 
nite, or brown coal, are still at the present day, so to speak,' in 
a train of developement. Thb is proved by the frequ^it oc- 
currence, in brown coal mines, of pie<^s of combustible, which 
present an evident tran^tion from fossil wood to brown coal,— 
one extremity of the specimen being fossil wood, the other brown 
coaL With regard to black coal, there is not equal reason for 
supposing that the formation of that combustible is still gomg 
on, or that a change of relation in its elements still continues to 
be effected, although this is not improbable. 

From the frequent variations which fossil wood presents in its 
passages into brown coal or lignite, it might already be expect- 
ed not to afford, as the reuduum.of its carbtmisation, a constant 
quantity of charcoal, as was seen to be the case with regard to 
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unaltered vegetable fibre. According as fos^l wood approaches 
tnore or less to the nature of brown coal, it furnishes a greater 
or less quandty of charcoal ; but, in tlie carbonization of fosfdl 
wood, as well as in that of brown coal, the quantity and kind of 
the products formed depend upon the degree of the temperature, 
although, in the species which come nearest to brown coal, the 
limits arc already much more restricted. In general, fosal 
wood, submitted to distillation in the dry way, affords the same 
quantities oi ^fls as the fibre of unaltered wood ; but it yields 
less water, and stilt less of that oil, of a peculiar and disagreeable 
smell, by which all the brown coals are instantly recc^ised. 
The empyreumatic acid is then only formed in very small quan- 
tity ; but, on the other hand, the formation of alcohol is much 
mwe considerable than in the case of unaltered vegetable fibre. 
Those lignites or brown coals, which, from their external cha- 
racters, visibly present a passage into black coal, afford in the 
dry distillation water, with a very small quantity of fetid oil, and 
oflen furnish so much as TO per cent, of pure charcoal. 

Thus, therefore, says M. Karsten, those brown coals, the com- 
mon BraunJcMe of Werner, from which the Moorkdhle of the same 
mineralo^t does not differ, in distillation surpass a great many 
black cools, as to the quantity of charcoal obtmned from them. 
Add to this, that the specific gravity of these brown coals rises to 
1.2881, and is consequently higher than that of several varieties 
of black coal, which cannot be attributed to the quantity of 
earthy matter and oxide of iron, since these brown coals fre- 
quently do not coiitain one per cent, of them. 

The quantity of ashes aiforded by fossil wood and brown coal 
is very variable. In the speaes submitted to examination by 
M. Karsten, it varies from three-fourths to more than fifty 
per cent., which latter is the case with earthy brown coal. 
This produces a serious inconvemence in (he employment 
of these combustibles ; for the ashes, by resting upon the 
substance which is burning, oppose combustion to such a de- 
gree, that a stronger current of air must be employed, than 
the proper nature of the combustible, without thb circumstance, 
would require. Hence the great difficulty of employing this 
substance advantageously for the purpose in view. The ashes 
of fossil wood and brown coal cont^n no traces of fixed alkali. 
. Silica, alumina, oxide of iron, sulphate of lime, a little lime 
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and nuigaesaa,- are the subfiUnoes wbieh are found in the resi- 
da&ot the ccxnbustion of festil wood and brown coal. They 
present tbBmac^es in very difibrent and very variable propor- 
tions, whk^ depeod npon the local circumstances und«' the iri< 
fhience<^ which the deposition of matter has be«i effected 'm 
the natural beds of these combustibles. 

In black coa), the qiumtity of charcoal which may be obtfun- 
ed, by means <^ dieuUaticHi in the dry way, varies still more 
thwi in the ^tkreat botIs of brown coal, comprising also fossil 
wood. M. Karsten has not met with any black coal, which, on 
being distilled, has fumi^ed less than 48 per cent, of charcoal. 
From this number, the quantity of re«duuni in charcoal rises 
to 90 per cent. Between thesp two limits there is scarcely a 
number to be found that would not answer for the produce in 
charcoal, or coke, of some kind of coal. Striking differences, 
however, are remarked in the extema^ form of the carlxHiized 
coals called cokes. 

In some the fonn of the coal remans unchanged, the voltUne 
only bong diminished, as in i^areoal Irom frec^ vcg^abTe fibre, 
fossil wood, and brown coal. Others remmn unchanged in form 
and volume^ while someawell and expand more or less. In or- 
der to observe correctly these (U^rent relations, it is necessary 
to use the coal we intend submitting to dry distillation in the 
state of powder. Cool <^ the first kind ^brds a coke in a dus- 
ty pidv^ulent state, without the least cohesion, just as in bPown 
coal. In coal <^ the sectmd kind, the powder is conglutinated 
into a cake, often very solid and tough, but without any swd- 
ling or intumescence. The fine poyrder, in coal of the- third 
kind, melts, and forms a hranogeneous mass, which takes the ' 
form o£ the retort in whidi it is distilled, and frequently sw^k 
so much as to dloke up the retort. 

Here the author divides coals into three classes, which he es- 
tablishes from the external appearance of the charcoals or 
cokes which are produced by them. For the object which he 
proposes to himsdf, M. Earsten distinguishes, "■ 

lal. The coals with pulverulent coke, (Sartd Kohienj ; 
Sdhf, Those with conglutinated coke, (Sinter Kohien) ; and, 
S(%, Those with an intumeeced coke, (Bade Kohien). 
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These three denominaUMis sqfficiently indicate the abject and 
mode of existence of each of the three sorts of coke, as wdl as 
the tiwieition which maj take place from one- kind t6 the oth«f. 
In ell these kinds of coal, as in unaltered vegetable fibres, 
the cfuanti^ef charcoal obtained, ^^rs accc»^ing as a slowot 
quick heat ts employed duting distillation. In general, this dif- 
ference of product-is so much the greater, that the coals contain 
less charcoal. The coals widi intumeaoed coke, however, fwro 
an exception. These often, with a greater quantity of charcoal, 
present greater diiferences of product in the two modes of car- 
bonisation, than with a less quantity of charcoal the coals witb 
pa!v«-u lent coke do, and especiaUy than those with conglutinated 
coke. At the rmmt, these differences of product, in all the ra- 
rietiea of coal eicaniined by M. Earstoi, do not exceed 6 per 
cent, and even this maximum of difference was only observed in< 
a coal with an intumesoed coke, which presented a mean quan- 
tity of charcoal. The produce' in c«^e of cotds of this daH^ 
wh^i they possess a greater quantity of charcoal, does not vary 
laoK than 4 per cent, in the two modes of carbonization. 

Anodier remarkable fact is, that the application of a low 
heat, rwsed very slowly to the strongest red heat, diminished in- 
cools the property <^ furnishii^ either a con^utinated or an in- 
tumesced coke. A coal which, on being subjected to a rajnd 
incandescence, announces itself as belonging to the second cJass- 
(co^ with conglutinated coke), may, by means of a heat rused 
v«y slowly, presmt the aspect of a coal of the first class (that 
with pulverulent coke). It is chiefly in the transitions Irom the 
ene to the- other class, that this fact is observed. In hke man- 
ner, hy means of a slow heat, a coal of the third class presents 
the aspect oS the second, and especi^ly if the coal in question 
possesses only in a feeble degree the [miperty of furnishing an 
intumesoed coke. In every case, if the heat be produced but 
slowly, the sw^ing of the coats with vefflcular coke is dimini^- 
ed. Tbey tiien form a less loose, less bulky, and less light mass^ 
than if an ardent heat Itad been rapidly applied. 

A distinction between the coals which swell, and those which 
do not, has long been established in the arts, because these two 
kinds of combustibles act very differently. Manufacturers have- 
readily observed the great influence which the manner that diC- 
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ferent kinds of coiil have in comporbng themselves, exercises 
over their use. They, have remarked, that the coals which 
swell caonot always be substituted by those which do not, and 
the reverse. But, between theone and theother, common opnion 
establishes do other difference than the following: — The cpals, 
it is said, which swell, are only disUnguisbed by a greater quan- 
tity of consbtuent parts, which are not .carbonaceous, parts 
which have been deugnated by .the name of Bitumen ; in other 
vordSf it b the (juantity of charcoal which deddes ^whether a 
coal possesses the property of swelling oi^aot. 
. This opinion is incorrect ; and, so far from this being the 
case, it is most -commonly observed, that the quantity of charcoal 
is greater in those coals which swell, than in others. There are 
coals of the first and second classes (with pulverulent and coa~ 
glutinated coke), which, on being carbonised, do not yield more 
than about 50 per cent, of coke, and vCTy few coab of the third 
class (with intumesced coke) yield so little. On the contrary, a 
great immber of these coals with intumesced coke, furnish up- 
wards of SO per ceut- of a very loose and swollen coke. Such 
a coal cannot contain so many constituent parts, which . are not 
charcoal, as a coal with pulverulent or conglutinated coke, from 
which there is oa\y obtained about 50 per cent of coke. 

The products of the distiUation of cool in the dry way are 
Veil known. The greater the quantity o£ charcoal, the thicker 
is the ctMisistence of the cal which is formed. All the varieties 
of coal, without exception, on bmg subjected to dry distiUadon, 
give feeble traces of ammonia. The coals with pulvemlrat 
cdce, when they have « aau^ proportion of charcoal, presait 
traces of an add. In all the varieties of coal belonging to this 
first class, the proportion whieh the aqueous fluid bears to the 
oily fluid, is greater than in those of the second class ; and, in 
these latter, the proportion is greate- than in the coals of the 
thirdclass (those with intumesced coke). The quantity of gaseous 
substances, and of fluids or vapours which is formed, is in the 
inverse ratio of the contents in charcoal. A smaller quantity of 
gas is disengaged by the varieties of black coal, than by most of the 
brown coals ; but, in the former, the combinations of carburetted 
hydrogen are more predmninant Sulphuretted hydrogen gas is 
only formed when the coai is mixed with iron pyrites, whidi it 
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very generalljr is. The mfire citable the eoal is of swelUng 
(the third clafis), the more does the proportimi of <nl gas increase 
in the gaseous nuxture. 

It is only in those coals of the first and second elaases in which 
the quantity of charcoal is small, that a decomposition of the 
combustible is effected before it has experienced a red be^ ; 
and pven in these coals the decompodlioD does not make a 
marked progress at a low temperature. 

The oily substance never begins to be developed until the 
heM has attiuned the degree of deep red. To all the coals of 
the two first classes, as well as those of the third, wbich contain 
much carbon, a low red heat must be applied to bej^n the de- 
composition, and a very strong red heat to terminate it. All 
the varieties of coal, besides oil and gas, also disengage water, 
on being distilled in the dry way. 

In the ordinary trials of coals, the object of which is to deter- 
mine the quantity and kind of coke or charcoal which they are 
capable of fumishiog by dry distillation, the coals are usually 
employed in a state of deuccation in the air. This method ia 
sufficient for common purposes ; but it does not answer for che- 
mical analy^s, properly so called. In this latter case, M. Kar- 
sten found it necessary to dry, at the temperatyre of bd)ing 
water, the vai-ious combustibles which he intended to analyse 
chemically, with the view of comparing the results of the analy- 
sis, with the effects which the same coals produce on being sub- 
milted to dry distillation. 

The authtH- had at first pesumed, that all varieties of co^, 
taken in their ordinary state of desiccation in the air, and such , 
as they are employed for carbonisation, would not undergo a 
great loss of w^ght at any temperature below that of boiling- 
water ; or Uiat, at least, this loss of weight would be nearly 
equal in all. But in order to att^n his object, he found him- 
self obhged to enquire what loss of weight coals experience 
from desiccation, at the temperature of boiling water. Hence 
a series of comparaUve trials which M. Karsten also extended tO' 
-some Other substances. 

Ail these matters reduced to powder, were first exposed dur- 
ing five days, under the same circumstances, to a temperatureoT 
from 11 to IS d^;rees of Reaiimur''B 'thermometer. When theyi 
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were all thus fednoed to Uw sane degree of d 
equal quantity of eadi <^ them was yraghed, and thai dried at 
the tempottture of boiling Water ; the matter, wHle still wann, 
•war afterwards wagbed a second time* and the diffarence of 
wta^ Bscertatned. At th» high tempentture, no deGom[x)d' 
lioD<^UK bodies under trial had taken place, as was proved by 
dl these subBtanees resuming thor original we^ht, after being 
oqioGed to the ur for 36 honrs. 

The following table ^ews the wei^t, aAer dedccatiao, at the 
temperature of boiling vster, of several sidHtaoces expeiimenl- 
fldHpon, TU!^ — 



Substancet mimitted to Denccation at the Tern' 
perature of Boiling Water, their original Weight 
being repretented fty 100. 



SbBringaofconmumhonibeua, ..... 
"Wood chaicoal, ..-....-.. 
FomU wood, pagdug into brawn coal, of tlie countij of 

AixJB.a>^eBe, - 

Ct^umnai coal (gtangMtlrohle) of Hotmt Meiauer in 

Hesie, 

Brown ca«l ef Uttwdler, right bank of the Blune, . 
Uinenil cbircoal (fiueAohle) &om Ibbenbuhren in Pnuda, 

(WMtphalU) 

Fibrous brown coal (surterbrand) of Iceland, ... 
Compact cool (^enneltohte) of Lancashire, witk M^y 

intumeseed coke, . - . . - 
The atni*, with aU(^t intumeseed coke, ... 

The aame, with pulvenilent coke, - - . - . 
Newcastle coal, with intumesfed coke, .... 
Mona coal (low countries] with conglutinatCd coke. 
Cool cf Uie country of Emoi and Werden, with Intumeaced 

coke, 

The Haw, with coD^uUnated coke, .... 
The same, with pulvenU^it coke, .... 

Coal ofVpper Silesia, with pulveruleiit coke, 
The same, with pulvenilent coke, .... 

Cooli^Uie Canton ofBordenbui^iCOuntiy of AixJa.Chi^ 

pdk, with pidvenilent coke, ..... 
Coal of Sttlzbach, neai Ihiltv^lra, wit)i intumesNd coke, 
Coal (^tbe count)? of Saarbiuck, with coi:^)ullaated eok^ 
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SubttoHce* tuhrmtled to DaiccaiUm at the Tern- 
peratttre of Boiiing Water, their original Weight 
being represented by 100. 



Ceii of Lodwjun, inthe drdeof the SmU Id Pnu^ with 

pMlvendeat coke, .....-- 
Pidfonn eml of Plaaitz, kingdom of Saxony, with con- 

glutinated coke, ....... 

Coal oFPottschapd, near Dresden, with iiittii»e«ced coke, 
Glance coal of the coitttrr of Tecklenborg, Llngen, 
Glance coal (^anzkohle) pretended aniliractte of BchonMd 

in Sucoaj, wilh pulverulent coke, 
Glanc« coal of Liachwttz, near Jena, in Saxony, - 
Conchoidal anthracite of Kliode laland, United States, . 
Pretended anthracite of La Hotte, department of the 

leire, #iUi pulveruleDt coke, ..... 
Coal of the country of WaMeuburg, Lower Sileda, with 

intluiieK«d coke, .... ... 

Coal firom Westphalia, with piilTcnilait coke. 
Coal from Brazil, with pulverulmt coke, ... 
Cool from Upper SUeMa, with pulverulent coke, 
Anothei variety of tiie nme, with pulveniloit coke. 
Coal, of Uie country of Waldraiburg, passing from cool with 

TS^cular ccAe, to coal with intwneaced coke, 
Coal 4^ Upper Silesia, with intumesced coke. 
Coal of the coiuitry of Woldenburg, i^th pulverulesnt 

Coal of Upper Sileda, wift eongtetbUUed c«ke, 
Coalofdienei^bouiiwodofBeiitheu, Upper Sileda, with, 

pulremlent coke, ....... 

Coal of the country of SaarbriKk, with intumesced c<Ae, 
Coal of Escbweiler, country of Alx.la-ChapelU, with in. 

tumeftced coke, - - - - - - -- 

CoalofEscbwdlef, another bed, with intumesced coke, • 
Coal of VdlMweiler, country of Saarhruck, with Intu. 

meaced coke, ........ 

Cool of the country of Waldenbu^, Lower Silema, with 

latumoKed coke, ....... 

Intumesced coke, .-.----. 

ConglutliiBtetl cAke, - - - - - 

Tul*ei«kint edke, * 

Q«f)Ute, or phutAagB, firom Bonowdale, - - - 

BaUpetre (nltrat« of potash) ...... 

Sulphate of potaah, > , - 



M.3 
94.4 
sas 



!^ - M. Karstai'fi Obiervationt on tioat. 

The loss of weight indicated by tkia table, whatever differ- 
ences it may present, does not appear to have any relation to the 
j»«perties of the varieties of coali and' in general of the mat- 
ters subjected to experiment. The greatest loss was experienced 
by the fossil wood and by the coal with conglutinated coke hav- 
ing but a small proportion of charcoal. The former substance 
losses 19.8, and the latter 6 per cent. The nwre the quantity 
of charcoal increases, the smaller does the loss of waght be- 
come. M. Karsten, however, was surprised to see that a coal 
analt^us to anthracite, and anthracite itself, experienced acon- 
aderable loss (from 5 to 6 per cent.), which would not have 
been presumed from their budness and semimetallic lustre. 

In general, the hghtness, that is to say the porous, and 
loose state of a body, does not appear to have any influence 
upon this loss of weight, or at least it does not always exert an 
influence upon it ; for if it did so, mineral charcoal, which,, 
of all the substances submitted to trial, is the lightest and loos- 
est, perhaps, without excepting even wood charcoal, would have 
experienced the greatest loss. The charcoal of mineral wood, 
however, does not lose more than 1, while the hard and shining 
anthracite of Abode Island loses upwards of 5 per cent. On 
the other hand, graphite, rendered very loose by bruiang and 
pulverization, preserves its weight unaltered. Are the loas of 
weight which charcoals experience, and their subsequent in- 
crease on exposure to the atmosphere, owing to the emission 
and absOTpbon of atmospheric air and humidity, or of humidi- 
ty only ? The authoi- has not entered upon this inquiry ; but 
he thinks, that,~withthe view of elucidating the canse of thodif- 
ferences which are observed in the manner in which mineral 
icombustibles compcnl themselves, it would be interesting to try 
them thus at the momrat of their bdng taken from the mine, 
and particularly those which in the open air increase coniuder- 
ably in weight. With regard to such coals as experience a very 
considerable diminution of weight, on being dried at the tem- 
perature of boiling water, their produce in coke by carboniza- 
tion ought to be very small, and not to agree with the results of 
ehemicfJ analyns, if, as is -commonly done, coals dried in the 
lur be employed in the carbonization, and in the chemical ana- 
ly^s, coals dried at the temperature of boiling water. 
(To be continued. J 
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Contidera^ona regarding^ shining^ the E^s of the Cat, and 
levered other Animals. By M. Bknsqict Frevost. 

£iVEBT body knows that the eyes of the cat shine in the dark. 
Our domestic cats afford us so frequent opportunities of observ- 
ing this phenomenon, that it seems peculiar to them ; but there 
are several other animals which equally present it, and I have 
seen it in the dog, the sheep, the cow, the horse, the polecat, and 
even In several serpents, and in some insects, among others in 
the species of sphynx commonly known by the name of the 
Death's-head Moth. 

Bufftm says that *' the eyes of the cat shine in the dark some- 
whatlike diamonds, which throw out, during the night, the light 
with which they were in a manner impregnated during the day." 
Valmont de Bomare says, that " the pupil of the cat is during 
the night still deeply imbued with the light of the day," and 
some lines lower he adds, " the eyes of the cat are during the 
night so imbued with light, that they then appear very shin- 
ing and luminous.'" Spallanzani says that " the eyes of cats, 
polecats, and several other animals, shine in the dark like two 
small tapers, and that this light is phosphoric." M. Dessaignes, 
in his memoir on phosphorescence, which was crowned by the 
Institute on the Sth April 1809, says that " the eyes of certain 
animals have the faculty of inflaming, and of appearing like a 
fire in the dark. 

Thus the most eminent naturalists and philosophers are of 
one mind with the vulgar in regard to this fact, that the eyes of 
cats and some other animals shine in the ^dark with a light 
which is peculiar to them, or with which they have been impr^- 
nated during the day. I my^lf, also, was long in the habit of 
acquiesdng in this opinion, taking the matter partly upon the 
authority of others, and partly observing the phenomenon for 
myself in the vague way in vhich every person sometimes ob- 
serves things, and men of science as well as others ; which would 
not, however, be producUve of great inconveniences, were not 
more importance attached to the citiog such observations than to 
the making them. " Every body," says Montaigne, " is suh- 
ject to say foolish things ; the misfortune is to say them curi- 
ously." 
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996 M. Fievost on ih* li^t^ qftht ^i of On Cat, 

' I am quite certEun, that neither Buffcsi^ Dor Spallanzuii, nor 
M. Dessfugnes, ever obeerred on purpose the riiimag of the eyes 
of the cat, and that they never aaw this phenomenon otherwise 
thAn cursorily, as one sees when he does not attend to a thiw, 
or when one only partially attends to it ; otherwise, they yrouul 
immediately have perc^ved that the eyes of cats never shine in 
intense darkness-, and that it is sufBclent for them to shine, that 
too great a light does not preveiit the pupil of the animal from 
dilating much ; that, in reality, the pKenomenon is only sensible 
to the observer, when his eye receives little light from surround- 
hig otgects. 

The case, then, b the same with the eye which shines, as with 
the light which the pictures of a panorama reflect, and which 
spears to have all the intensnty of that of the objects which they 
represent, although much inferior to it. 

The less light the eye of the observer recaves, the more b it sen- 
able to that which the eye of the cat projects, and the less need has 
the latter of recaving any ; it must receive more to produce an 
equal efiect, if the former be atuated in a tighter place. These 
are the conditions of the phenomenon. They appear to me to 
reduce this pretended phosphorescence to light reflected by a 
shining object. I shall give two examples, which I select 
from among the best adapted to render me understood. 

\st. Id a long and narrow passage, closed on all ^dra except- 
ing the entrance, from which, during a very dark ni^t, there 
could come but httle light, I saw the eyes of a cat shine. They 
projected strongly upon the dark ground of a sort of deep nich, ' 
which made them ^ipear like burning coals. The light which 
the eyes of the cat then received, and that which they sent back to 
me, was without doubt very weak ; but to balance this, mine 
not being affected by any other light, would necessarily be very 
aennble to it. It was from annular reasou, that I once thought 
I saw from my bed something which shone like a star of second 
or third magmtude. It was nothing, however, but the back of 
a cfaur not very well smoothed, which reflected some rays of the 
moon ; but having at the time my head almost entirely enve- 
loped in my covering, and my eyes recriving no other light, 
these rays produced so much the more ^ect upon my retba, 
ibot they arrived the more isolated at it. 
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%1^ In the 'other example which I have to adduce, the ctr- 
cumstaBC£8 were in KKoe measure the reverse. It wais in a room 
where the sun ^one, but the head of the cat yr^ turned to- 
ward one of the corDers, and I^looked at it tiya6)! in Buch a man- 
ner as not to reoeive dth&c the direct rays of the sun, or the 
U^t directly reflected/ Here the eye of the uiinuil rec^ved 
nuKh more li^t than in the other example, and transmitted 
latxce to me, but my eyes receiring more light from another di- 
rectioib and b«ng ob tlus account less senable to it, the eyes of 
the cat did not appear so shinihg. 

Valmont de Bcaoare, in the article Choc of his IMetionary, 
(the edition in Iff vols.), says, after what we have already quotedj 
" jt seems that the lustre, tiie splendour, which is observed in 
the day time in the ey£s t^ the cat, comes from the shining part 
of the retina, at the place where it surrounds the optic nerve." 
TIus does not agree voy well with what precedes; fi^r in fiill 
day-lig^t the retina dF the cat is not viable, and if he tneans to 
speak of &e lustre that is visible in a weak light, it is certainly 
«f the same nature as that which is observed in darkness, and 
winch Valmont de Bomare attributes to the imlnlnDg of the light 
of di^. Nor does this author speak here from his own observa- 
tioQ : what he says of the eyes of the cat is taken almost word 
Ua word from Buffi>n'» works, and from the first edition of the 
Encyclopedic. We also find in the Geneva edition of 39 vols. 
4to, articje Chat, the following words : " It appears that the 
lustre, the diining, the q>lendour, which are observed in the 
^es d the cat, come from a sort of velvet, which lines the bot- 
tom of the eye, or fix«n the shining of the retina at the phice 
where it surrounds the optic nerve.^ The phenomenon can be 
inutated with all its peculiarities, by plaoing hits of tinsel under 
suitable drcumstonces, or by other similar means. It is not 
therefore neeessniy to have recourse to phoefrfioreGcence for at 
exfJanalion of it. 

It is certain enough, (hata great number of substances become 
luminous in the daric, aAer having been exposed some moments 
to the light of the sun, or only to the ordinary day-light, or to 
4be light of a lamp, or of the moon. But it is not probable that the 
eyes of the cat are of this class ; {<a, like those of oth^ animals, 
ihey are filled with various humours ; and there results from M. 



300 At. Prevost on' the ahiniitg ofAe Eyes <ffhe Cat, 
D^aaaigne's experiments, that neither the fluids nor the sub- 
Btacces which have imbibed them manifest this pr(^)erty. 

Besides, as I have alreadj insinuated, the eyes of the cat do 
not shine either in absolute darkness, or even in a very iutoise , 
although imperfect darkness. A certMn degree of light is al- 
ways requisite, which may indeed be very feeble, but stili quite 
perceptible. I have kept myself several times, thirty or forty 
minutes together, in dark places with cats, which mewed to each , 
other, or devoured their prey in their usual grumbling manner, 
yet without their eyes manifesting any luminousness, I have 
caressed, provoked, tickled, pinched and ^ghtened in the dark 
a very good natured cat, which has bitten and scratched me in 
frolic or in anger, but without its eyes having ever shoiie. Yet 
some instant before or after, the eyes of all these cats shone as 
usual, when they were suitably exposed to a certiun degree of 
light. But what convinced me fully that the eyes which shine 
in the dark, owe this property only to the faculty of reflecting 
the light more strongly, is, that the eyes of all the animals that 
are susceptible of presenting this phenomenon, are evidently, 
and as appears to me exclusively, organized for this purpose. 

It is known that " the inner layer of the choroid coat, which 
appears to be of a firmer texture thaft the rest of its thickness, 
and which bears the name of Ruyischian membrane, is lined in 
man and in several other animals, with a blackish, or feven abso- 
lutely black and dull mucosity, which may be dctadied or wiped 
cX! with the flnger or a pencil, and which serves to prevent the 
Tays reflected by the internal walls of the eye from disturbing 
the vi'aon. Now, the bottom of the Ruyischian membrane is 
only covered with a layer of that varnish through which 
its colour, which varies in a singular d^ree according to 
the spetnes, is perceived. In man, and the monkey tribe, 
it is brown or blackish; in hafcs, rabbits,' and hogs, of a 
chocolate brown ; but the camivora, the ruminantia, the pachy- 
dermata, the solipeda, and the cetacea, have bright and shining 
colours in this part The ox has it of a beautifiil gold green, 
changing into sky blue ; the horse, the goat, the bufialo, the 
deer, of a nlvery blue, changing into violet ; the sheep of a 
{Mde gold green, sometimes bluish ; the lion, the cat, the bear, 
'iuid the dolphin, have it of a pale gold yellow ; the Ao^, the vifM, 
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and tfae bsE^er, of a piu« white, edged with blue. Tbis edour- 
ed part of the Ruytschian membrane is named tbe Tapit. Birds 
have it not *." 

We Bee from this description, th^ the eyes of animals which 
do hot ^ine like those <^ sUta, have no tapis, or have it only 
of a dark colour. The eye c^ man does not shine, or oidy 
shntes in a very slight d^ree -f-. I have often tried to ascertiun 
whether it does, and in the most favound>le drcumstances have 
cmly , at the moet percdved an extremely feeble and doubt> 
ful tight. I have never seen the eyes of hogs, rabbits, or 
bares, which have tbe tajns of a chocdate brown, emitting 
light ; while I have very frequently seen the eyes of dieep, oxen, 
aad horses, sparkle with tbe most lively ctJoura I have often 
had onctumal birds at my dispostJ, and have often observed 
them, but without ever se^ng th«r eyes shine like thoseof cats; 
and Spallanzani, who made numerous experiments upon these 
animals, and who examined them with reference to this subject, 
by night, by day, and during the twilight, both captive and in 
a state of liberty, never remarked ather that thrir eyes were 
susceptible of shining in the dark, with that sort of lustre which 
he imagined to be phospbonc. It is true, that the ta^ns of the 
d(^ does not agree with the colour of the shining of its eyes ; 
but this colour may be modified by that of the crystalline bu. 
mour, or of some of the other humours of the eye. 

It is astonishing that M. Cuvier, after this description, does 
not say a word of the phenomenon of which the tafns appears to 
me to be the cause ; hut this celebrated anatomist, whose genius 
knows to subject itself to the laws of a rigorous accuracy, ntrt: 
having probably observed it himself with sufficient care, has riu 
tber chos^i to say nothing, than to repeat the opinions of others 
respecting a subject which, at bottom, belongs much less to ana;^ 
tomy than to Natural History. 

M. Dessiugnes not only says that the eyes of certain animab 
kindle and a[^>ear as if on fire in the dark ; but, according to him, 
they owe this faculty to the exponuve effect of the lively passions 
with which the animal is affected. But he is certainly deceived, 

' Cuvier's Le^iu. d'Anal.' Comp. t iL p. 307, 402. 
t Thte luminoua' propert; we have remaiked in eyet of several individuala, 
principally femalei.— Eo. 
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I hwreKud of tlu cat in which Iccvtaat^cxdUdliwlypAMeiii, 
and vrfiose eyes yet gave no aga of luminonty, it is easy to 
|«iive greedy that Ae ^enomenooiaay takoplaoeiIldql^ld(nt- 
^ «f 4h! pasnons ; ftr the aoiinab wfaoae cyoi ri^K in the daric 
do flot laaa tin ppt^fo^ -witii fife,- andare suaceptUde of k even 
long after tbey are dead. I bave acen two polecats that had been 
ttead 'fiAe^ cv twenty Inurs, whose eyes shooeneailyHke'thoee 
of living oats. I have retaarked the same thing in serpettts and 
insects. I bare elm seen the eyes shine in some collared snakes 
■rluch I cactntcted from the e^ a ccmnderable tine befbtc tiie 
period when th^ would natiuitlly bave come tcath. 1%ere was 
BO appeatance Am at their bong susceptible of lively pastdons. 
It may be added that the ankn^ whose eyes ^ine most, ore of- 
ten very tnlnqail at the moment when the phenomenon is moet 
Mnking. 

It was not enou^ to conadear the shining of theses as pfaoB- 
pboric ; it has also been pretended that it serves as a light to the 
animals which possess it, and that it as^sts them in se^g and 
guiding thnnaelves in the dark. But the place ^ich the re- 
flectors occupy is reasonably a matter of astonishment, for it is 
not the light which ptnceeds Jrom the eye to an object that eat- 
ables the eye to perceive that object, but the Ugbt which arrives 
in the eye ircHo it. 

Spallanzani thou^t that cats, pi^ecats, and some other ani- 
mals, move with promptitude and certainty in a medium totally 
deprived of li^t, and ibis is also a subject of pretty general 
beUef. I cannot help doubting it however. But cAould this 
teally be ibe cas^ it ought not to be attributed to the sinning ot 
their eyes, ranee this aid, as we have seen, fails than when they 
bave most need of it. Animids in die state (^ ndture are never 
placed in such drcumstances. Nor is it even probable that such 
an oceuiroice takes place in a state of dfimestidty. In whatever 
part they may happo) to be, there is alw^s a tittle ligfat, aod 
in wdor to see, they only require to have their pu^nl suscepliUe 
of great dilatatitm, and th«r retina of an extreme soiRibility. It 
is said that a man shut up for a long time in a very dark dun. 
geon becomes at length able to read. The nocturnal birds 
which Spallanzani reared, saw very well in a place iif which he 
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lliianeilf cotdd ttirt'iBgniiBh n^f^nctiviihiaiaktljaatiheiiym 
Mi thwe hfH^* do not dbioe in the dirk:. Beadcs rfiwpt qob», 
iKmei^ mi flmenl otfacr w whi Ii wbidn bare thge «y«B fhinii^ 
Midd no .«U«1aJt find tl>M»Bdiws hbu^ «n]Mur«tteil in i bwlMi c 
dwJMMIBs. ^wnwquadiupeds, in fact. Dure mtbfarinDptitude 
and Becurity in complete darknees, it is certainly not to tfieijr eyas 
. that diey are indebted for it, bvt to some other aensc. The 
^atsin wiiicb SpdAaaxaiB diaoavered tfai8fiKiilty,iove it, acond- 
ingtobin, to a nxth ««ase, of wbeh ve have no idea; and, acoord- 
ing to Cuviu, to the extent oC Jhe aenHbraix whi^ iheir wli^ 
pECaents to the air, and wtoh rendna it oiquble of ftf&a^ its 
resBtance, motion and temp«Btuxe. 

It is true that the animals wboee ^ea shine in the dark are all 
of the number of those whose motions the mght rather fav ouis 
than impedes, when its duuiUs a» not too thick, and although 
sevAnd (rthsrs which feed, lake their dif^woB, or pnmde tot 
tfaor subsisteoce, during the ni^t, have not the eyes Bhining, one 
is yet tempted to aeareh the eatiss df the agreement or (M». 
currence <^ these two circuautaoces, whidi we obBerre bo ire> 
qu^tly to take p|aoe. 

The lij^t does not act upon t)ie retina by impulakm, as some 
physioli^stsaeemto tluidi \ its action, althou^ ita nature is sot 
yexy w^ known, appears to be purely chemical ; apd the somI- 
Ulity of the ejre to the tight, being oa this accouitt suso^tible 
of a sort of saturation, it was necessary, in order (o let it have 
all the delicaey which it would require to serve the animal in pro- 
found darkness, eitfa» to take care that the eye dvxild receive 
but v«y litde li^t dunng the' day, or that this light, at least 
what was oiperabundant, should be immediately sent off by Bome 
reflector, which would not allow it to enter into combinatim. If, 
on the contrary, it were usefiil ^ the cat, that its eye ^uwld he 
filled with light in the ni^t-tune, nature would take care to pre- 
vent it from enteaing Ijhe h^t during the day, or provide that 
the Httle which itB Buy ischian membrane Esi^t receive through • 
ooatnuited pu[Ml, should be instantly thro#n out 

To conclude, the jHeceding obaervationB seen to me sufficienir 
ly to prove, 1st, That the shining of the eyes of the cat and of 
other animals, which present the same pbeBomeoon, does not 
arise ftom a {rfioqihoric light, but only Iron a r^ected )i|^ ; 

L,.,i,z<,.f, Google 



SfH Mr D- Bon on Ae Rhubarb of Commerce. 

that, (xmsequently, fid, It is not by kn effect of die will of the 
ammal ex by that of certain passions, that this light emanates 
from its ^es ; Sd, That this tuning does not maiufest itsdf in 
i^Molute or too profound darkness ; 4th, lliat it cannot endile 
the aninud to more with security ia the dark.— AUfiofA. A^n- 
impu, T.^S. 

XemarJa on the Rhubarb of Commerce, (A« Purjde-mned Fir <^ 
Nepaly and the Mustard Tree. By Mr David Doit, Libra- 
tian <^ the Lianean Society, Member of the Impeiial Aca- 
demy Naturee Curiosorum, of the Wemerian Sodety, Em. 
Communicated by the Aulbor. 

1. On the Rhubarb qf Commerce. 

Xt is well known that the plant which yields the rhubarb 
of commerce has been hitherto involved in much obsculity, 
and heni% there have arisen many discordant ojnnions, both 
among botanists and pharmacologists, respecting the species 
of Rheum which affords this valuable medJdna! root. They 
judged it rightly to be the produce of a species of Rheum, 
but of what particular speoes, without authentic materials it 
was impossible for them to decide. Linnaeus conridered it at 
first as the produce of his Rheum rkabarbarum or undulatum, 
but he afterwards appears to have altered his opinion in fa- 
vour of Rheum poimatum ; while Pallas, who certuoly had 
better opportunities of gaining correct information on the sub> 
ject, r^arded it as composed chi^y of- the roots of RheuM un- 
dakUtan and comptKtum. Mr Sievers, an enterprising asmstant 
of Professor Fallos, and well known by his interesting Letters 
on Siberia, published in the Norditche Beytriige, was sent by 
the Empress Catharine II. purposely to try to obtain the true 
riiuborb plant from its native country ; and although, after tra- 
velUng for seven years in the countries adjacent to that in which 
itisfound, he was unable to effect the object of his mismon, 
yet he obtained suffici^it information to convince him that the 
{dant was then unknown to botanists. But it was reserved for 
Dr Wallich, the zealous superintendent of the Calcutta Botanic 
Garden, to set thb long a^tated question at rest, by the tiane- 
misnon of seeds and dried specimem of the true rhubarb plant 
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to Europe, Last spring, Mr Colelmx^e received a. quantity of 
the ripe seeds taaa Dr Wallich, and presented s portion of them 
to Mr Lambert, who has been so fortunate as to ruse a number 
of plants of diis valuable vegetable. The seeds were sown id 
{Mts, and, by the aid of artifidal heat, soon vegetated. The 
young seedlings were transplanted into separate pots filled with 
rich earth, and the pots were gradually changed as the plants 
increased in size. By this treatment^ as might well be imagin- 
ed,, the young plants grew vigorously, and, at the end of autumn, 
the leaves were from Gl\een inches to a foot in breadth, and the 
£>otstaIks nine inches long, with half an inch of diameter. The 
plant, on examination, proved to be identical with my Rheum 
auslrale *, from Gosaingsthan in the Himalaya Alps. I find 
Dr Wallich calls it Rheum Emodi, a name which I should cer- 
tainly have adopted, had I been aware of it before the publica- 
tion of my work. The whole plant is thickly beset with nume- 
rous, small, brisde-shaped, cartilaginous points, which ^ve it 
a rough feel. The leaves are of a dull green, and the footstalks 
are red and deeply furrowed. The native samples I have seen 
appear to be smaller in aO th^ir parts, and the leaves, although 
flowering specimens, frequently not more than three or four 
inches broad ; the footstalks four inches long, and slender, and 
the flowering stem not above two feet high. It is curious to ob- 
serve how well this descriptbn accords with what Sievers has 
^ven us. The Rheum australe appears to be peculiar to the 
great table lands of central Asia, between the latitudes of 31° and 
40°, where it is found to flourish at an elevation of 11,000 feet 
above the level of the sea ; and there is little doubt, therefore, 
of its proving perfectly hardy in our own country. Large quan- 
tities of the roots are annually collected for exportation in the 
Chinese provinces within the lofty range of the Himalaya. The 
best is that which comes by way of Rus^a, as' greater care is 
taken in the selection ; and on its arrival at Kiachta, within the 
Russian frontiers, the roots are all carefully examined, and the 
damaged pieces destroyed. This is the fine rhubttrb of the 
'shops, called improperly Turkey Rhubarb. We have yet to 

■ R. atatmle, fblils aubTotundo-cordfltiB obtiuds planis subtua ma^iiiieque 
scabiis ainu bascM dllatatU, petiolis BukatU tereUuscidis cum rands pedun- 
culisque-papillon) ^cabris, peTlantbli fdiolii orali-obbngu ftplce crenuUtk. 
—Don, Prod. PI. Ktpai, p. 76. 
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KgMt dn want tf maA' nterexJtig informatiiHi respeetiogi the 
node of collecting and prepeiing the root^ and Other detwkiib. 
ttrea6og in a commenial point of view. The uofdrtumtte fata 
of Mr Moorcroft, whote zetd and multifarioui knowledge veil 
fitted him tot a sdflntifio traveller, has derived us of nuK^ 
valuable infilmiiation ob this aa well as on many other aubjeets. 
2. On the Purple-amed Fir oflfepal. 
Mr Lambot has rmsed two plants of this interesting spe<^ 
from seeds received fr(mi Dr Wallicdi, alongwith those of the rhu- 
barb plant above desciibed. These are the first that hare been 
nused in Europe ; for, although quantities of the seeds had been 
recaved from time to time, from the difficulty of transporting the 
seedsofcomferous trees, especially through the TrojucSiall pre- 
viousattemptstoraisetlusvaluablefirproveduDSUCcrasfu]. llus, 
which may be regarded as the silver-fir of Nepd, surpasses all 
others of the fir tribe in beauty. Its lofty and pyramidal form ; 
its numerous long, erect, cy^ndrical, purple cones, studded with 
drops of pelludd resin ; and its fiat leaves, silvery underneath, 
and of a bright slwiing green above, which thickly adom its 
ash-coloured branches, render it a truly picturesque object. The 
'trunk b from 70 to 80 feet high, perfectly straight, covered 
with a smoothish grey bark, and having a circumference ofTar 
8 culuta. The wood is light, ccanpact, and of a rosc'Colour, re- 
saabling in grain And colour the pencil cedar, Jumpena Ber- 
mu^ana. Its cones afford by expresrioa a purple dye. The 
resin, espedally that of the seeds, is highly pungent to the taste ; 
and its scent is vety powerful, not inferica* to that of the l>eo- 
dara. The elevation at which it is found, namely, of from 8000 
to 10,000 feet above the level of the sea, induces us to hope, 
that it will be found capable of enduring our severest winters. 
A magnificent plate of thb species, accompanied by a complete 
description, will be found in the second volume of Mr Lam- 
bert's monografA of the genus, under the name of JPinua spec- 
tabiUs. 

9. On the Mustard Tree. 

Captains Irby and Mangles, in th^ interesting Travels *, 

■ ToraU In Bgpt end NnbU, Bjtli, utd AsU Hlni«, during the 7«in 181? 
ud 181S, by tha Honounble Cbaries Lconuil Irii; Mid Junes Man|^ Cm»- 
nuuden la the Boj«l Navj.— PHnM ^ privlf diifnfruliMt. Lcrtdtn, 181^ 
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make nAHtiEii of a, Oeb otiaerveid by them: in the vidbity 
<t the Dead Sea, which diey wete led, frtun ceitidn' oiri 
cumstanees, to suppose might be identioal with fhe nustard 
plant oF the Sacred Scriptures. As the passa^ a iostnaolit^ . 
and the woA itself in but few hands, I shall hen, for the 
Babe of illustrationi inBert the whole of it. They rematk, 
{Letter v. p. SSA, 965.) on leani^ the abores of the Dead Sea, 
" We now entered iota « vCTy prettily wooded counUy, with 
hi^ nubea * and marshes ; leaving thew, the variety of bnahes . 
and wild plants became very, great ; some of the latter wme 
rare, and of remarkable ^peaninoe>" And, again, " Tbsm 
was. (Hie curious tree, which we observed in great plenty, and 
which bore a fruit in bunches. resembling, in t^pearance, the 
cummt, with the colour of the plum. It has a pleasant, though 
strong aromatic taatey eiiactly resembling mustard ; and, if taken 
in any quantity, produces a umilar irritability in the nose and 
e^s, to that which is caused by taking mustard. Theleavesttf 
this tree have the same pungent flavour as the fruit, thoi^ not 
ao strong. We think it probable that this is the tree our Sai 
vioBT alluded to in the parableof the mustard seed, and not the 
nuAard plant which we have in the north ; for, although in our 
journey from Byson to Adjeloun, mei^ned in the Jerustdem 
Letter, we met mth the mustard plant f growing wik), as hi{^ as 
our horses' headn, still, bang an annual, it did not deserve the 
. af^llatitHi of a tree; whereas the other is really such, and birda 
nught eanly, and actually do, take belter under its shadow." 
Od reading thu passage, both Mr Lambert and myself felt inte. 
rested in aacertainiog what the tree might be, and, at first, we 
were inclined to suppose it was a spedes .of P^iaU$cca.i with 
which genus the habit of the jdant, as fat as could be learnt front 
the above destaiption, pretty well accords; but the esamunatiow 
of an authentic sample, in the posaasnon of Mr Bankee, has 
proved the suppo^tion was unfounded, «ul that the tree is tha 
Sahadoraperskaof IJnateaafthe Embelia Grossula*^otIUit- 
ziuB, and the Citsua arborea of Fwskahl. 

, * Sdrpoa tociuDia L. irtikb li ibniidsiit in tba mnnhw on tbe iboKi of tiw 
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It is Jigured aiid desciibed by the late Dr Roxbur^ ra 
his ^lendid work od the plants of the coast of Coromandel 
— a work which we regret to see discontinued by the Court of 
■ Directors. In that work the following interesting remarks on 
the Salvadora persica are ^ven, which will be found to coio- 
dde entirely with what Capt^os Irby and Mangles have ob- 
served. ** This is a. middle siiied tree, a native sf most parts of 
the Circars, though hy no means common ; it seems to grow 
equally well in every soil : flowers, and bears ripe fruit all the 
year round. The berries have a strong aromatic smell, and 
taste much like garden-ci^esses. The bark of the root is remu'k- 
ahly acrid ; bruised and applied to the skin it soon nuses blisters, 
for which purpose the natives oAen use it ; as a sUmulant it pro- 
mise to be a medicine possessed of very considerable poweis." 
The Salvadora per tka has an exten»ve geographical range, b^ng 
fouiid in Arabia, Syria, 'Per^a, and India, between the parallels of 
18° and 31° north latitude. The parallel of 31° appears to be its 
ultimate limit towards the north. I am far from assuming this tree 
to be identical with the apocryphal mustard plant of the Sacred 
Scriptures: indeed, the whole passage in the Gospel by St Mat- 
thew * appears to miliute ag^nst such an opinion, and it would 
seem that some common agricultural herb, of large growth, had 
been intended by our Saviour in the parable ; but whether the 
plant belongs to the same family with Sinapis of Linnseus, and 
for what purposes it was cultivated, are questions rendered quite 
problematical at this distant date. We are pretty certain, bow- 
ever, that it cannot be a Phytc^acca ; for it does not appear that 
any real species of that genus has been observed in Palestine. 
It is true, that, in an academical dissertation of Linnasus, enti- 
tled, " Flitra PallKsiina" pubUshed in the year 1756, and pro. 
fes»Dg to embrace all the plants observed by Hasselquist, we find 
the name of Phytolacca asiotica^ by whidi is probably intend- 
ed the Salvadora persica, a plant with which Linnseus does not 
appew to have ever been well acquainted, and of which he pro- 
bably derived all his knowledge from Garcin's description, pub- 
lished in the Philosophical Transactions of the Royal Sodety of . 

' " A mustard-seed .... which indeed is the leaatof all seeda ; but when It ii 
grown, it is the greatest among herbs, and becometb a tree; m that the blrdi 
of the ^r come and lodge In the branches thereof" 
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London for 1T49 ; for, in xh.e first ediUon of the Spet^s Phn- 
tarum, published at Stockholm in 17S3, we find Phytdacea tma- 
tica for the first time noticed, with the following spe<nfic charac 
ter, " Phytolacca ^>liis aerroHs ,■" and ,a reference made to the 
Kalagu of Rheede, (Horl. Malab. ii. t. S6.), which has a pin. 
□ate leaf, and is evidently nothing else than Leea sambucina, 
Linnseus appears to have been soon aware of tus error, aa in the 
subsequent editions of the Species Plantarum, the name is dis. 
continued. My only object in this communication was to point 
out precisely the plant noticed by Captains Irby and Mangles. 
This object, I trust, I have satisfactorily fulfilled ; but, as to at. 
tempting to ascertain the precise plant mentioned in the Sacred 
Scriptures, the difficulties that present themselves appear to me 
not to be lessraed. 

Addison to the Botanical Notices, pubMied in No. XXVI. of 
the PhUosophieai Journal, October 18^. 
In my article on the leaves used by the Chinese in lining tetu 
chests, there is some obscurity in the deeciiption of the nerves, 
which I think it necessary to remove. It seems as if I denied 
the existence of a midrib, but this I did not intend ; for I meant 
to say, that the leaves agreed with the genus Pharos, and d£ 
fered from most other Graminea, in the presence of a midrib, 
and that their straight parallel nerves, running longitudinally 
from the base to the apex of the leaf, distinguished them essen- 
tially from those of ScUaminecE, whwein the nerves arise late- 
rally from the midrib, traverang the leaf in an, obliquely trans- 
verse directioii from the centre to the margin. 

(ht the Structure and Characters of the Octopus veniricosus, Gr. 
(Sepia octopodia. Pent), a rare species of Octopus from 
the Firth of Forth. By R'. E. Grant, M. D., F. R. S. E., 
F- L. S., M.'W. S., Fellow of the Royal College of Phya- 
cians erf Edinburgh, Honorary Member of the Northern In- 
stitution, &c, Communicated by the Author *. 

X HE species of Octopus, of which I now present two speci- 
mens from the Firth of Forth, is of rare occurrence on our coasts, 

* Rwl before the Wernerian Natunil Hfator^ Sodetj ISlhJanuiuy ISiT. 
JAKUABY — MAKCH IS87. X 
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and b not to be found among the species of that aiumal described 
by Lamarck, nor among those desciibed by Cams, as occurring 
in the, Medtterranean. It posse^^s the characters of the genss 
OctDpu»of'l4an)»Eckt huf. di^rs froHibis O. vulgaris and 0. gra- 
mdafue, in ■having' wdy * ^ngle in place of a dpuble row of 
suclcete on' each 4nn- It differs fiipm his 0. cirrhosust m ha- 
ving ibe 4]^er mar^P of the mantle fixed behind, and ^ontini*-. 
ous with tbe buk.of the head, in p)»:e of b^Hig free and de- 
tachffil -dl-rouod. And it diC^rs from his only other species, ' 
the'O. fuosihtdua, m\i^a^ entirely free from that remarkable 
musky odour asoobed to that species by every author, and front 
which it has Ceceivedits spetafic name. Pennant has pretty at:- 
curatdy represented our present species under the I^innseaa 
name c^ Sepia octopodia, (Br. Zool. iv. pi. 28), But, from the 
description he has given, and feom the name he has applied to- 
il, it is obvious, that he was unaware of the existeocc of any 
other species of octopus, and mistook this for the 0. vulgaris, 
which has a double range of suckers, and is much more com- 
mon. The figure ^ven by Carus of the 0. moscftiteg (Nova 
Acta Acad, Cses. yol. xii. tab. 32.) agrees with Pennant's apecies- 
in its external chaKacters, excepting that the body of the Btos- 
cbites is; a little raoi« lengthened and cylindrical, the base more 
tapered^ the eyea larger, and the arms more slender. But Ca- 
ms mentions,, that his Epceies smells so strongly of musk as to 
fill quickly a whole apartment, whether the animal be dead or 
alive ; and the sam^ remarkable property is ascribed to it by 
Guvier, Lamarck, and other writers. Aristotle, AldrovanduSj. 
and some later authors, have divided the Oclopoda into two ge- 
nera, aj^lying the term Eledona (E^LtJarm Arist.) to those spe- 
cies, which, like the present, have only a single row of suckers 
on eacharm j but tins unnecessary subdivision of the well mark- 
ed genus Ocljopus is probably not j ustified by the importuKe of 
Uie character proposed, and the most distinguished naturalists, 
as Cupier, Lamarck, Blainville, and Carus,-have not adopted it. 
As Pennant's species has neither the white skin, the smooth sur- 
face, the lengthened body, nor the musky odour of the O. mo*- 
ehatus, and differs, in more obvious chiUBcters, from the other 
s^>ecies, we are compelled either to retain its specific name ocio- 
jxkiia ^yen by Pennant,, or to devise a new epithet more con- 
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aetetit with our present knowledge of these animals. It ntttst 
be obvious, that the term octopodia, though very appropriate 
fi»: ODe of the sepis of IJnnseua and Pennant, cannot be ^iplied . 
to a species of Octopus without a plain tautology, and because 
the E^iecific name, being then synonymous with the generic, 
would be equally applicable to all the spetnes. Until a more 
determinate character, founded on structure, "be discovered by a 
careful dissection of the other species, I have called the present 
spedes O. veniricoauSj from the rounded appearance of the 
body in both the specimens I have seen, and in the l^re of it 
represented by Pennant. 

Many excellent details of the structure and habits of the Se- 
pia, the Loligo, and the Octopus vulgaris have been gnea by 
AzistoUe, Swammerdam, Monro secundusy Scarpa, Tilesius^ 
and Cuvier; but, si» £ur as I know, none of the species of octo> 
pus, with a single row of suckers, have yet been opened by ana^ 
tpmists. The 0. ventricosus is the fifth species of ccphalopo- 
dous animals I have already procured from the Firth of Forth, 
the other species being the Octopus vulgaris, Loltgo sagittala, 
Ijiligo vtdgarisy and LoUgo sepiola ; and it is interesting to ob- 
serve, that these species are neariy all the same as those met 
with by Cams in the Mediterranean. That naturalist observed 
in the Gulf of Genoa, specimens of the Oct. vulgaris, Oct. mos- 
chatus, lioligo sagittata, L. sepiola, L. vulgaris, and S^ia ofli- 
dnalis. 

The following observations are chiefly taken from a recent ar 
dult female specimen of the O. ventricostis, lately presented to 
me by my friend Mr Coldstream, and to abridge the anatomi- 
cal detiuls, I have compared its organs with those of the 0. vul- 
garis, already fully described by Cuvier in his elaborate me- 
n>oir on that animal, {Mem. sur les Moll p. 1.) 

The body of die ventricosus is -short, broad, slightly depressed, 
rounded, and a little dil^ed posteriorly, granukted and deeply 
(niour«d with amnll reddish brown spots on the back, smooth and 
light coloured on the fore-port. The upper margin of the mantle is 
connected behind, across the whole breadth of the head, and has no 
lateral expansions to assist in swiiaraing. In the other genera Loligo 
and Sepia, the mantle is free behind, and in these as well as in the 
LoUff^tit, it is anued with lateral expansions to assat in swimming. 
Thfse expansion^ ar^ supplied in the 0. ventricosus by the muscular 
web contiecting |he b4se of the arms. The funnel is long^ norj^on. 
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rather soft, and iight coloured. The bead is broad, short, coverMi 
with spots and minute granules (Hi the back part like the body, ' 
white on the fore part with few spots. It expands without any pre- 
VMus contraction into eigfat strong arms, Hbe an inverted cone. Pen- 
nant has represented a ^ght contraction of the head between the 
eyes and the anas. The eyes are very smaU, abnost concealed un- 
der the folds of the skin forming the longitudinal eyelids, and they 
are placed rather towards the bade than the sides of the head. 
The iris is white, has a shining silvery lustre, and is almost co- 
vered with small round spots of a deep reddish brown colour like 
those of the skin. The eight arms hnve all the same length, form 
and structure, but the two interior are much whiter than the others. 
The arms ore about three times the length of the body, much com- 
pressed throughout their whole length, very strong at|their base^ 
and tapering regularly to almost imperceptible filaments at their free 
ends. They are deeply spotted externally, nearly white on their 
central aspect, and are armed with a' single range of suckers on 
their inner surface, extending from their base to their extreme points. 
The bases of the arms are connected to each other, by a strong mus- 
cular web spotted externally, and white within, like the arms,, and 
extending between the arms to about the twelfth sucker from ttie 
mouth. The suckers commence about half an inch from the fringed ' 
lip of the mouth ; they are sessile, broad, and very short. The suck- 
ers next the mouth are nearly a line in breadth, they increase r^u- 
1ar)y in size to the sixth from the base which is uie largest on all 
the arms, and measures nearly three quarters of an inch in diame- 
ter. From the sixth sucker they again diminish regularly in si^e^ 
till they become quite invisible to the naked eye near the points of 
the arms. With a lens they Inay be counted to within half a line 
from the points, and about 111 are found on each arm, making 888 
on the animal. The first four suckers fVom the base, are about two 
lines distant from each other, the rest are placed in close contact. 
In the 0. vulgaris the first three or four suckers from the mouth are 
likewise pla<^ in a single row, and a little distant from each other, 
but from these to the points of the arms there is a double range ; in 
that species there are about 340 on each arm, making in all '1929. 
In the 0. gramtlalus, Cuvier states that there are ] SO auckers (QO pairsv 
OD each arm, making 1 440 suckers on that species. It might be use- 
fill to observe this external character in all the species. Each suck- 
er of the vefltricosus consists of a central cartilaginous hemispheri- 
cal cup, surrounded by a very broad fiat muscular margin, which is 
deeply marked like the inner edge of the cup, with from Stteen to 
seventeen distinct radiating grooves. Cuvier has made no mention 
of these thick white, firm cartilaginous cups, in describing the suck- 
ers of the O. viilgarig. They can be taken out entire with great e»B» 
from the centre of the suckers, particularly shet immersing them in 
boiling water. There is no homy circle nor shdrp converging teeth 
within these cups, as y/f find in the pedunculated suckers of the 
Semi and Loligo. 

The external dimensions of the adult animal are — from the upper 
margin of the mantle to the lower endof the body finches; great- 
Mt hr«adth of the body from right to led 3^ inches ; letigdi of the 
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wnna from the mouth 1 2 iodieB ; extent oF the muscular web between 
the arms 3 inches ; breadth of the weh between eadi pair of arma 
4) inches ; breadth of the head at the eyes 2^ inches ; external aper- 
ture of the eyelids when exiuuided into a circle only ith of an inch. 
The colonred spots of Uie skin ore of a deep reddish Drown colour. 
In die xirrkottts, Lamarck states that they are of a bluish grey co- 
h>ur. In the 0. vulgaris they an brown. Lamarck states that the 
wh<Je skin of the tnoschatiu is white, but Canis has represented it 
snACed with red. In the veraruxaa* they are so minute and crowd- 
ed together on the back, as to be almost undistinguishable without a 
lens ; the largest are about the tenth of a line in diameter, and be- 
tween . these are crowded others infinitely smaller. On the ton 
parts of the body they are few, and placed at greater distances from 
each other. The colour is of different iirtensil^ in different spots, and 
even in different parts of the same spot. They are confined to ■ 
thin layer on tiie outer surface of the true skin, which may be com- 
pared to the rete mucosuin of the higher animals. When a part of 
the surface is phmged into boiling water, the coloured superficial film 
is easily removed. In the living state, the spots appear and disappear 
in rapid succession, as in other cephalopodous aniniaU. In a young 
specimen of the venlricofus only about 4 inches in total length (now in 
the Museum of the University), which I kept alive for some hours in 
a basin of sea water, I observed, that, when the surface of the body 
was touched with the finger, the neighbouring parts quickly and 
rspidly changed colour, clouds of a bright red colour spread rapidly 
' in every direction overthe surface, from the part touched. This dif- 
fused redness, which was like a blush on the human skin, appeared 
to be produced by some cotoored fluid passing repeatedly to and 
from minute vesicles on the surface of the skin. The Miimal swam 
several times hurriedly across the basin, always with its posterior 
estremity forward, by repeatedly striking forward the whole of its 
webbed arms at the same instant. Swimming seemed na unnatur^ 
to it, us to a pea-crab, which likewise swims hurriedly backnanl by 
striking the water with its tail, or to many bivalve molluscs, which 
swim backward by flapping their shells. It likewise climbed up 
the sides of the basin, out of the water, by spreading its arms in 
every direction, fixing its tender suckers to tiie sides of the vessel, 
and carrying the posterior part of its body erect The granules on 
the back parts of the adult animal aiv riiout the size of a grain of 
sand, situate in thetrue skJn, and are seen on the mantle, head, 
arms and webs. The O. granulaltu is distinguished by these tuber- 
cles Or granules of the skin, but they are not confined to that spe- 
cies, and Lamarck suspects that it may be only a variety of the vul- 
garii. There is still a necessity for minuter observations than we 
at present possess, for the accurate discrimination of these singular 
ana interesting animus. 

The cartilaginous frame-work of the head is very soft and trans- 
parent; it forms rather small orbits, very large spherical cavities 
for th^ ears, and a small recess between these two shnt cavities for 
lodgingthe ganglion of the (esophagus, compared to the brain of vbn 
tebral animals. In place of the osseous or cartilaginous plates extend- 
iRg down the back of the mantle in the other genera, we find two 
simall cylindrical stiliforra cartilages, about the thickness of a crow 
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tmH, «xtm4ing down. tliB ndes of d^ lower half of the numle, 
T^ese bpdies an thickest whwe the; comraence at the bottoinof the 
branchial wtd boooiae quite filiform as th^ descend in a curved 
direction to near the base of the mantle. They ate not cannectcd 
with the uuecular £bre» of the mantle, as might be expected, 
but are placed in distinct cavities. On clipping open the cap* 
^Ues which contained them, they fell out in loose traosparent fi^- 
meota of an an^tiM-colour. The muscular sytfem presents nothing 
peculiar. The fleahy ineoihnmea witbia, the sac immediately en- 
veloping the^visoera, are comparatively strong. Cuvier jitatea that 
the frilled hp in the 0. vuigaru I's only a fold of the skin (Meni. 
p. iifi.) - On laying open the lip in the vmtricoais, a strong sphincter 
Wucle ja eaen Burroundijigite upper margin, and very delicate mus- 
eular banda deeomd from the 4>hincter to the sides of the bills. 
Strong rauacuW bonds are seen peaung frMn arm to arm across tile 
Qaanecting webs ; and within these a thin l^er of muscular fibres 
Bxtende longitudinally to the free margin of the webs. The whole 
.Qopvex outer margin (^ jthe cartil^noua cups of the suckers is co- 
vered wish the insertions c£ oblique muscular bands for the varied 
motions of these .organs ; and a distinct s^t arises from the margin 
of the cups, radiating outward to assist the external bands in moving 
tile broad disk of the suckers. The muscular structure of the arms, 
the mantle, tbe funn^, the bends connecdng these, and the fleshy 
peritoneal coverings, is the same as described by Cuvier in the 0. 
vulgarU. On laying open these peritoneal coverings, we observe 
Uie great length of the glrnidular-like bodies attached to the su'pe- 
tiof and inferior trunks of the veins leading to the lateral hearts. 
When tiie parts are floating loosely in water, these singular glands 
extHul nearly half an inch from the sides of the veifis, and appear 
as empty white pear-shaped sacs, attached by their tapering ends 
to thecoataof the veins. In place of these long pear-shaped bodies, 
we find in the Loligo aagiltaia only a thick soft sponginess of the 
eoBia of the veins, which, however, is of the same glandular na- 
tare, and secretes a thick white fluid, whose use is entirely unknown. 
The fluid whidi escapes by pressing these glands is ^^aya more 
thick and turbid than the blood which we find cin^lating in the 
blfwdveesels. On cutting op«i a living L. tagittaia, these glandular 
parts of the veins exhibit a remarkaUe peristaltic motion, which 
continues as long as any other motions of the body. The two bran- 
chial heatts have the same remarkable blackish-grey colour as in the 
O. wlgatis, which is probably peculiar to this genus. Those of 
the L-saffitata have always a pate-red colour. In the vetUricotus, 
these organs are pretty large, destitute of the white appendices we 
find in the L. sagUtata, dark-coloured through their whole texture, 
and deeply marked internally with columns camefe, which form in- 
numerable small pits in the parietes. The tH'gnchiffi, about 2^ in- 
ches long, and |u«tty broad, are immediately connected with a thick 
flnhy b^d, which bangs by a thin fibrous membrane to tfie sides 
a£ the mantle ; and along the thick margin of this fleshy band the 
Ixwidiial artery is firmly connected, from the lateral heart to the 
vtppei end of the gill.ts) each sid& They are ramified in'^e 
same maimer as in the vulgaris, and tbey suSered an injection of 
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aiie and vermilion to pasa with great ease ]xtii tlirough the v^in and 
the artery. I have oiten found, the vein burst in the X. fiviUaia in 
forcing the same injection through that veasel, in a directipn con- 
trary to the natural courae c^ the hlood. The central heart has very 
thin white firm walls, alightty marked internally with columns cox- 
tiese ; and ita caiiaci^ in more than three times that of each lateral 
heart The diatributum of the arteries and veins, aa might .be ex- 
pected, was similar to that ofthevu^ortf, BO far as I could trace theoL 
The white fringed tip surrounding the two bills is rather short; 
the bills, of a deep brown colour, ire likewise short and powerful ; 
liie lower one is much expanded st its base. The tongue is a>ver' 
ed with an amber-coloured . hard, horny, membrane, which ha« 
several longitudincd rows-of sharp reflected teelji. The upper pair 
of salivary f^ands are round, flat, deeply lobed on the margins, of 
a white coloiu', bound to the fleshy'sides of the mouth, and they 
aend their ducta through these fleshy parietes into the mouth. By 
remaining some weeks in spirits, these ^anda acquired a purple 
cdoar, while the lower pair, equally exposed, were not affected. 
The lower pair of salivary glands are of a pale-red colour, about 
an inch long, and three quarters of an inch broad, compressed, 
smooth, not lobed like those of the vulgaris, firm in texture, some* 
wfaattriBngularorheart-shaped.and theyarelooseiy suspended behind 
the upper margin of the Hvm-, by means of tbeir vessels, nerves, and ■ 
ducts. On cutting open these large compact glands, we find a small 
cavity, like the pelvis «f a kidney, at their upper part, from which 
the ducts commence. They are about ten times as large as. the 
upper pair. Their two ducts unite into one, which passes Up oa 
the fore part of the oesophagus for nearly two inches, to enter the 
mouth at the root of the tongue. When the oesophagus readies the. 
upper and back part of the liver, it becomes nrmly connected to 
mat organ, and ex{>ands into a wide membranous crop, deeply 
marked internally with longitudinal folds, and covered with .a vil- 
lous appearance. The part of the crop which is. most intimately 
connected with the substance of the liver is drawn upwards in toe 
form of a caecum, and has a glandular texture. The crop Otpets 
as it descends obliquely to the gixzard. This laembranouB crop is 
not present in the Loligo aagiltata, where the oesophagus passes 
without dilatation to die stomach, at the bottom of the liver, next to 
the spind sac. The muscular sides of the ^sard are of great thick- 
ness, atid as strong in proportion as those of a domestic fowl. Its. ' 
two fleshy sides are placed nearer the upper than the lower end ; the 
under end is thin and membrailou* The hard cartilagindus lining 
of the giEzard T found quite detached from the sides; and> on exa- 
mining its contents carefully in a watch-glass, I collected SMne ua- 
digested muscular parts of a pale-red colour, fragments of the crus- 
taceous covering and joints of young crabs, and some coarse parti- 
<JeB of sand, i have no doubt, from the appearauce of these parU. 
through themicroscope, that the particles of sand aided in the comiqi- 
nnlion of the hard shells. In the JS. iia^fafa there is only a thin, wide, 
membranous stomach inthe plaice of this thick fleshy gizzard. The 
upperandleit side of the giasard opens into the spiral stomach, which 
has nothii^ peculiar. The large intestine, oa leaving :tbe spiral 
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bttnbttdi, inakM a long curve downwards behind the left branchiat 
bean, lihe (tnotlier coecum, before it mounts upwards on the fore 
pott of the ljvnr> to tenninat« at the base of the funneL The Uvei^ 
Is Abort, spherical, of the usual ofat^e-yello'tr colour, conrposed of 
the ramifications of veBsels filled with a coloured fluid. In the 0- 
vulgaru it is cylindrical, from the j^reater length of the body ; and, 
tor the same reason, it is very long and cylindrical in the L. sagil^ 
tola. Its canals are not surrounded fay the pancreatic glands, wMch 
I have sheWn, in the t.. tagiilata, to embrace and communicate 
with these ducts during their whole passage from the liver to the 
spiral stomach, and which were tnist^en for the ovarium at a pe* 
nod when the structure of these animals was very little knowiii 
fSee EtHn. PJul. Journ., vol. siii. p. 197). The want of thes* 
glands in the 0- ventricotus is compensated, for by the very large 
inferior pair of salivan' glands. The ink-bag is deeply imbed-' 
ded and nearly concealed in the substance of the liver, but it 
sends out its excretory dUct from the lower and foie part of that or- 
jnn, to terminate as usual in the anus. Thecolourof the ink is quite 
different fronl that of the X. sagUfala ; and as the colour of this sub- 
stance is constant in each of the cephalopodous animals, a more in- 
timate acquaintance With this character might be;iseful in traci^ 
relations among the different speciea> The colour of the ink in the t,. 
-tagiilata is a deep brown, approaching to yellowish-brown, when 
much diluted, and corresponds remarkably with the coloured spots on 
the skin of that species. In the 0. ventncoms, the colour of the ink 
is pure black, and is blackish-grey when diluted on paper. The ink, 
brought in a solid state from China, has the same pure black colour 
as in the ventricotus, and differs entirely in Its shade, when diluted, 
from thai of the L. sagitlala, as may be seen from specimens 
of these three colours on drawing-paper. Swammerdam suspected 
the China ink to be made from that of the Sepi/i, Cuvier found it 
more like that of the Octopus and LoUgo ; but different kinds of that 
substance are brought from China, probably made from different ge- 
nera of these animals, where they abound of gigantic size. Ink is at 
present made friHn these animals in Italy (C'uu. Mem. p. 4), and from 
the immense shoals of the L, tagiilata cast ashore every spring in 
the Firth of Forth, it might likewise be manufactured here. The 
ink is not contained in a simple cavity attached to the liver, but is 
diffused through a soft cellular substance which fills the ink-bag, 
and must render more tedious the preparation of this substance for 
the arts. 

The esophageal ganglia, compared to the brain and cerebellum ot 
vertebral animals, were small, white, soft, without internal cavities, 
lodged in openrecesses of the^cartilaginous ring surrounding the oeso' 
phagus, and vers separated from the cesbphagiis only by a thin tran- 
sparent membrane, to which they firmly adhered. The large renifurm 
optic ganglia, the band of nerves proceeding from these to the retina, 
the white pulpy glandular masses within the back part of the scleroUc, 
the division of' the lens, and the general structure of the eye, are 
the same as in the vulgaris. At the bottom of the large shut sphe- 
rical cavities of the ears, which were capable of containing a garden 
pea, lay a very delicate membranous sac, containing a fitUe fluid, 
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tod a small i«d-Coloured ttaae shaped like a limpet, the od^ 
earthy matter in this animal. These small bonea of the eat are co- 
nical, solid, of a tose-ted Colini^ do tlie sides, tat and white <^ 
tfie base ; th^r apet la rounded and curved badEward, their length, 
bteadth, and height, ore aboai half a lina. When cut, they appear 
white and translucent within, like the inner layers of an oyster shell ; 
they are very slightly excavated in the centre of their flat base, and 
they dissolve with effervescence when .touched with nitric mad, 
like odief substances composed of tiarbonatfi of lime. The great 
nervous trunk accompanying the Small artery in the central tube of 
die arms, the great ganglion, with about twenty nerves radiating 
fh)m it, placed within ^e upper and back part of the mantle, and 
the other nerves and ganglja, were very conspicuous, and corre- 
qtonded in distribution to those of the vulgaris. 

The specimen I dissected was a female, and the ovarium, consist' 
ittg o( beautiful detached ramified trunks, enclosed in a wide mem- 
branous sac, occupied the lowest part of the general cavity of thu 
body, as in the other cephalopodous animals. The ova, instead of 
being attached by their peduncles to a single point, as in the tmlga- 
rii (See Cuv. Mem. p- SI.), Were attached to the extreme ramifica' 
tioQs of about twenty branched trunks, which hung by separate 
stalks from the upper end of the membranous sac. The two reni' 
form glands through which the oviducts pass, and which very pro- 
bably secret the coverings _ of the ova, as in the skate and other 
fishes, and connect them together, were about the size of a pea, oF 
the same dark colour as the lateral hearts, and were placed about 
half an inch from the lower end of the oviducts. The oviduct 
opened on each side about half way between the lateral hearts and 
the anus. 



Meteorological Observations made in Jamaica hy the late Johh 
LisoaAY, Esq. SurgeoUy Jamaica. Communicated by W. 
C, Tkevelyan, Esq. M. W. S. &c. 

1, HE atithbr -of the following Tables is well known to the pub. 
lie. He published an account of the- Epidemic Catarrh of thd 
latter end of the year 1789, as it appeared in Jamaica, in Med. 
Com. vol. xvii. p. 499, 1792. Also, an account of the Germina^ 
tion and Raising of Ferns from Seed, Trans. Lin. Soc vol. xi. 
p. 93, 1793 ; of the Quassia Polygama, or Bitter Wood of Ja- 
maica ; and, of the Cinchona brachycarpa, a new spedes of Je^ 
suit's Bark, found in the same isknd, Trans. Soc. Edin, vol. iii. 
p. a35, 179*. 
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A TABLEj aketDvng ^ Highest, Lowest and Medtuta Heai ' 
ai Sunrise ; hetween One and Two o'clock, p. m. j cmd be- 
taeea l^ight and Nine o^Clack at Night, b^ Fahrmh^i''' 
Thermfmeter,fir Five Years, vix. 1786, 1787, 1788,1789 
and 17901 
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The greatest quantity of rain appears to have fallen be- 
tween the months of May and November. Hail is mentioned 
in Mr Lindsay's Notes to have fallen on the S7th and gSth of 
. August 1791. A smart shock of an earthquake, which lasted 
about half a minute, h^pened on 21st October. Another is 
mentioned on 1st July 1791. . ' ' 
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A l>escriptum (^ the genus Maleiherbia of tlu flora PeruvU 
ana ; wiA Remarks on ita AffiAHies. B7 Mr Davis Don^ 
Libr. L. S. ; Member <rf the Imperial Academy Natune Cu- 
ripsorum, of the Wemeriau Nat. Hist. Society, &c. 

X. HE characters and habit of Mcdeaherbia appear to ine suiH- 
ciently important to establish it as the type of a distinct natural 
group, to which the name of Malesherlnacea may be giv^. 
The necessity of attending minutely to the structure, both of 
the flower and fruit, ig now universally admitted ; and I wish it . 
were as generally allowed, that the object of the botAnist should 
be rather to point out the real structure and affinities of indivi- 
duals, than to attempt extensive and unnatural combinations, in 
the present infantine slate of botanic science : for it must be ad- 
mitted, that nothing is more injurious to a system^ than the un- 
natural association, eidier of genera or species i and perhaps no- 
thing has tended more to retard the advancement of systematic 
botany, than the fear of an unnecessary multiplication of names, 
thereby inducing the contracted notion of retaining entire many 
heterogeneous orders and genera. If we but turn our eyes over 
the pages of works professing to be general Systems of Plants, 
we will find ^undant evidence of the justness of what has been 
advanced ; and if we but ccHi»der how few individuals in any of 
the extendve genera or orders have been investigated with that 
care and precision by which the tme nature of their parts, and 
th^ relative affinities, can alone be ascertained, we should not 
-perhaps be so averse to their separation into smaller groups. 
The AfaleaAerhiacete agree on the one hand with Paas^loretB, and 
on the oth^ with Tumeracetx. They differ from the former in 
their erect ovula ; in the insertion of the styles ; in their ascending 
incumbent anthers; in the placentje not extending above the 
separation of the valves ; in ^their naked ' seeds ; in their 
thick, fleshy, almost hemispherical cotyledons; and Anally, by 
their great difference in habit, and by the absence of stipules at 
the base of ihe leaves. From the latter [TumeracecB), with 
which they agree well in habit, and in the structure of their 
fi-uit, in their erect ovula, in the structure of the anthers, and 
in the furrowed nature of their seed-covering ; they are essen- 
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tially .distinguished by the presence of a corona, and in the per- 
astent nature of the inner series of the flond envelope ; by thor 
incumbent anthers ; by the insertion of the styles ; by the pla- 
centie bcang coofiaed to the lower half of the capsule ; by their 
straight embryo, and by the form of the cotyledcHis ; and, last- 
ly, by the absence of the fleshy scale (probably the rudiment of 
an aiillus) at the base of the seed. The MaleaAerimcetB appear 
to be r^ated also in a certain degree to Loaseai, whose charac- 
ters and affinities are yet but imperfectly understood. M. Au- 
guBte de St. Hilaire, in his valuable memoir <m the Unities of 
the CucurbHaceeBy has already pointed out the affinity of Tur- 
neracea and Loasea to Pffts^wets. 

The genus Mtdesherbia was established by Ruiz and Payon 
in their Genera Plantarum Florts Peruviana et Chilenais, pub- 
lished in the year 1794, and dedicated to the memory of the 
unfortunate M. Lamoignon de Malcsherbes, a distinguished 
philosopher, and a great lover of botany, who fell a victim to 
his zeal for the cause of justice and humanity, and fat the ho. 
nour wid glory of his country, in the early part of the French 
Bevolution. The geous wa» subsequently published by Cava* 
niUes, in the fourth voluine of his Icones Plantarvm, under thtr 
name of Oipuypleura ; but what was his object in changing the 
name does not appear, neither is it a patter of any importance. 
I shall now proceed to give a. botaitical description of the group, 
w}iich may equally be considered as that of the genua. 

MALESHERBIACE^. 
Passifloreahuh genus, Juts. 

Perianthium monophyllmn, tubulosum, loembranaceum, inflatum, 
coloratum, nervis decern in limbo diffusa ramoaissimis, ^ baai sup- 
auin peragratum ; Jaax corona continuatS brevissim4 membra- 
naceA v. acut6 dentatel v. lO-lobfl, ladniis 2-4-dentati9, omata; 
Umbua duplici ordine 10-fidus, uterque persistena, patulua, testi- 
vatione imbricata; ititeriore petaloideo, fesdvatione convolute 

Stamina 5, bypo^yna, exserta, apici columnse inserts, laciniis in- 
terioribuB penanthii omosita -.^filamenta filiformia, glabra, com- 
presduscula: anthera lineares, retuwe, biloculares, Biaauntit 
mediate amiexse, iiftumbenti-erectse ; LicutU parollelis, nurging 
longitadinaliter debiscentibus. ab insertjone nlamenti ad apicem 
ftri usque confluendbaa. 

Puiilluin ; ovarium apici columnae adnatum, subglobpsom, obscurd 
triangulare, unitoculare: ovuUi erectis, biseriatim indefiniti^ fil> 
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nicido nmbilicali itipitfttis : ^ii 8, Itrngiisimi, capiUareB, glabr^ 
pnaistantei, valvis , capsulee. altemaDtM, et inter ipsftrum bases 
uiscrti : stigmata drnplida, clavata, disco concavo pniinoso. 

Captmla dongata,' trigona, l-locularis, apice trivalvis, dehiscens, 
polyapenna, bad metnbranaoea : vabAt cnutaceu. 

Placenta t cothe 3, ptoadaeatm, fumcvdis pcnistenlibus senuniferis 
stip^tte, parieti capsultc in&a dehiscentue locum insertte, asique 
val varum perpeiidiculares, 

Setnina wecta, olMvata, ventricosa, doplid serie ordioata, flisces- 
c«iiti^ fuiuculo umbiUcali stipitata, apic« stK^diiola fungosA la- 
ceratA, basi umbilico tubercuUformi aucta, extiiB sulcis pluriniig 
parallelia sequidi stantibus longitudinalibus transversa ruguloids 
aotata: <Mta duplex; exteriore crastae^, cnaa\tacu]k ;' inttriare 
cartjiUgioeft membrtnace& : aHamen copiosiuii) camoaum, aqiiM> 
pallidum. 

Embryo erectus, teres, axilis, lutescens, albuminis fer^ longitudine : 
cehfledoneg orbiculatae, crassse, hinc coDvexe, iude plaiue, pen^ 
henufphandfise: radieula teres, cnusa, obtusiSsima, recta, oatyl^ 
donibuB longiofj centrifuga. 

Plants (Peruvise v. Chili aprids proprite) erecta, ramotUsimie, pu- 
hescentet, catde infemi tuffhuicom. Folia alienta, timpScia, exsti- 
jmtata, Flores numenuuskni, axiBaret v. lerminaks, soHiara, ks- 

Mausherbu, Bnin et Pavon, Gen. Plant. Fl. Peruv. et OuL 

p. 46. 
Ciynoplcura, Caio. Icon. iv. p. 5i. 

Ob>. Character idem ut in ordiue. 

, SFECIES. 

1. M.tiiyr^ora, foliis lineari-laticeolatis acutis sinuato-deii- 
tatis tomentods, perianthii faucecoarctat^ corona deceinlid4.: 
lacmiiB 3-4-deiitatis. 

Maleafaerbia tfayrsiflora, Rvk et Pawn, FL Peruv. et CkU. iii. p. 3(X 

t iSi.~Sgst. Veg. FL Perm, et Cm. ^: 79- 
Gync^leura tubulosa, Cav. Icon. iv. p. 52. t. S76. 

Hab. In Peruvite aprids argillosis provindarum Cantfie, Huaro- 
cheri, et Cazatambo fRuiz et Pavon, Dotnhev) ; prone oppidiun 
Purrudiuco, IS leuds a Lima frequens, etiamque juxts Obra- 
■ gillo et San Buenaventura. — Ludovicus Nie. b 

Floret Aprili et Maia 

PioMtA HifihitJcosa, 2-3>pedal]s, Fcctida, hirsutissime. FoRa caa- 
ferta, Hssilia, Uneari-lanceolata, acuta, obtuse sinuato^dentata, 
eqpra leviter canaliculata, baai aUquantalam attenuate, 2-3-ur- 
diuia. Flores flavi. Periantkium tubulatam, sesquipcdlieare. 
CoFonalMntiiii alttmu exterioribus segraentiB perianuiii <^ipositis 
angusti(»ibus, plemmque bld^itatis. 
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3. M. paniadala, foliis oblcmgis obtusia pinnatifidis ciUa- 

tis, periiuithii fauce diktat^, ccMtmi simplid acut^ dentate 
Gynopleura linearifolia. Cat. loon. iv. p. 58. t 376. ? 

Hab. In Chili boreali. — Alexander Calddeagh. Y,. (v. a. in Herb. 
Lamb.) 

Phnta erects, pyraniidato-ramQsiBaima, leviter canescens, 3-4-pe- 
dalis. Hand teretes,. pube Bubtili vestiti. Fi^ alterna, sessi- 
lia, nunc basi auriculat^ amplexic^ulia, oblonga v. lanceolata, 
obtusa, pinnatifida, pube sericea pilia plurimiB aetaceis intermis- 
\k potdsBimum ad margines omata, uniiiervia, nervo pinnate ra- 
moso, patentia, semipaUicem v. pollicem longa, et 3 tineaa v. semi- 
unciam lata; ultima lineari-oblongaj ssepe integra: ladniis oblon- 
gis obtusisBiniJB; infimis diiahus majoribus, stipulas simulantibus. 

Flm-es panicul^ modo diBpoaid, numeroBifisimi, pallide lutei, sic- 
cita.te violftcei ! pedicello brevissimo crasso auffulti. Perian- 
Ihium copios^ villosum, unciale : tubus angustus, cyliijdfaceus, 
imi basi 6ai\o^:J'aux dilatata, campanulata, lubo dupld tripld- 
ve longior : corond aimplid, tenuiaaun^ m^branacefL, multiden- 
tata, dentibus brevibuB ocutis infequalibus, ^ nerrorunt caljid- 
QOrum ramis lateralibus arcuads ortum ducente: liwhus duplici 
ordiDe lO-pardtus, uterque persistena, coloratus; lacintU exte- 
rioribits calycinis, laaceolatia, obtuais, sstivadone imbricatis; 
interwribus petaloideis, altemantibus, ovato-Ianceolatis, mucro- 
nulatiSj lateribusparum inscqualibus, magis coloratis, astivatione 
convoluto-imbricada, baai aliquanto attenuatia. Nervi perianthU 
adhuc Bimplicefi, ad summitatem tubi in raines trea diviai ; aUer- 
nis ramulo intermedio in lacinijs petaloideis ramoaisaimd diffiiso ;: 
calycinarum laciniarurn rainulis lateralibus brevisEim^ distinctia, 
arcuatis, cieteriim confluentibua. Ceetera ut in ordine. 

For numerous specimens, both in flower and fruit, of this cu- 
rious spedes, we are indebted to our highly valued fri«id Alex- 
ander Calddeugh, Esq. F. R. S. h F. L. S. whose zeal in the 
cause of ^ience is known and appreciated. He discovered it io 
the nag^bourhood erf Coquimbo in Chili, together with many 
other new and equally interesting plants, a complete odlectjon 
of which he has transmitted to Mr. Lambert. It may possibly 
prove to be the same with the plant of Cavanilles above qaoted, 
notwithstanding the discrepancies in the description and figure ; 
but, as I have never seen specimens of it to compare, I dare not 
ventuce to affirm tJian to be identical. .^ 
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Jccount of a Gelatiatous Quarix or SUkami Sinter, whkA 
Jbrma the baais ofvarUtie* <ifOid Red Sandstone. By M. 
T. GniLiKMiw, 

.CiS ihis interestiDg mineral occurs tn some of the sandstone of 
this country, we have drawn up the following account from a 
memoir of Guillemin, published in the Aanales des Mines for 



External CharacUrt. — This mineral is of a pretty pure white 
eoktur, which, in some varieties, passes into greyish or yellowish 
white ; it has a resinous or aemiresinous lustre, and passes into 
dull ; it presents itsialf in irregular masses ; its fracture is smne- 
times (smchoidal, sometimes subconchoidal or even ; it is scarce- 
ly translucid on the edges ; when dull, it is opaque ; it scratches 
glass with difficulty, and is scratched by steel ; it is easily &ait. 
gible ; it adheres to the tongue, and is capable of absorbing a 
large quantity of water ; its specific gravity varies according to 
the quantity of liquid which it contains. 

When immersed in distilled water, gaseous bubbles are speed* 
ily disengaged, which rise after one another ; and, at very short 
intervals, a whizzing noise is emitted, and from 'time to time 
cracks are heard ; a fissure then forms, and gives rise to a new 
column of bubbles. At the end of twelves hour^ there are still 
bubbles escaifnng ; after eighteen hours the absorption appears 
complete. If boiling water be used, the disengagement is much 
more rafud, and by means of it bubbles are still made to rise 
from a fiagment Uiat has been immersed in cold water for seve- 
ral hours, and which appears saturated. A fragment of about 
five graicmes weight, already containing 11.11 per cent of wa. 
ter, according to a trial made at the moment, still absorbed 
14.96, in all ^.47 per cent, at the temperature of six degrees of 
the'centigrade thermometer, A hundred parts of this sub- 
stance, therefore, saturated with water, contun S0.30. Another 
fragment of about 10 grammes, dried before immer^on, absorb- 
ed S4.fil per cent, of water at zero, or about a fourth of its 
weight, a* in the preceding experiment. 

These specimens, left. to themselves for two or three hours, 
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returned to their ori^nal ^tate, that is to say, come to coDtaln 
only 11 or IS per cent, of water. 

The density of a fragoient saturated with water was 1.80 at 
6i degrees, 1.612 at 6 degrees, 1.797 at 13 degrees; that of a 
fragment containing 0.111 of wata-, 1.67 at 9, degrees; and 
that oF a dried fragment 1.5S at 5 degrees. In the two last ex* 
periments,,the absorption of water, and the disengagement f£ 
gases were prevented, by coTering the surface of the fragmenta 
with a thin coat of olive oil. Lastly, the denaty of this sub- 
stance, when weighed dry out of the water, and under the wa- 
ter, after an absorption of eighteen hours, was found to he 3.S1S 
at IS degrees of the centigrade thenmaueter. 

Chemical Characters.— EiipoBed to the heat of a lamp in a 
small matrass, this mineral affords water ; gently heated in a 
platina cruable, it gives out all its water without losing its re- 
sinous lustre ; it becomes a little more translucent, with a tint of 
yellow opaline colour; when qmckly heated, it decrepitates, 
splits, whitens, and becomes opaque by the intrusion of the air 
into the fissures which are formed. 

It is infusible befwe the bbwpipe. The thinnest splintav, 
when strongly heated, become transparent, and assume the vi- 
treous lustre and hardness of hyaline quartz. It is adected, 
like pure i^Iica, with all the chemical agents. Caustic potash in 
concentrated solution very readily attacks it St a bcnling heat ; 
it is dissolved almost instantaneously. Muriatic add [wed|n- 
tates it in large white gelatiaouft flakes, when the liquor is con- 
centrated ; and, on the contrary, when a sufficient quantity of 
water is uaed, a precipitate is not immediately dbtained, and by 
ev^toration a transparent jelly is procured. 

Aw^yns- — The water is not combined in tbia uliceous sub- 
stance. I thought, at first, that it was; having been deceived 
by the difficulty of chasing the last portions of tbb fiuid, which 
is experienced when the beat of bnBng water only is employed ; 
but, I found, that, by a prolonged desiccation, the water always 
dimiiHsbed, - and at length was entirely expelled. The results 
of its analysis are the following: 

JANUABT MARCH 1827- T 
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Alumina, 
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It contains no lime, nor have the oxides <^ iron or of i 
nese been detected in it. I bare in vaio B f a rA ed &k «lkalieB by 
means of carbonate of lead. 

ObiervatUmt. — This «Iiceous salutsnoe diffran frcHU the 
qaaitzes And Sints in many of its characters, and espemlly in 
^e denuty, which, in these minerajsr is about S.65 ; hut it has 
a great resemblance to the uliceous unter (Quartz amcret&mn$ 
thermog^ of Hauy). Both have the same lustre, the game 
hardness, the some fractmre. The density differs hut little ^ 
Klaproth found that of the thennogenous quartz to be 1.807. 
These two minerals appear to be a ^liceous jelly scarcely con- 
sedated ; they are both equally soluble in potash, and they 
hffve both the property of retiuning water, and the power of ab- 
sorlnng a new dose of it. The difference which exists between 
^b^ two substances is the manner in which they appear in na- 
ture. The siliceous sinter or therm<^nous quartz is almost al- 
. wayg in staiactiles or .concretions in the n^ghbourhood of hot 
qi^ngs, partieuUrly those of the Geysers in leeUnd. A sab- 
speaeB occurs in the island of Iscbia, upon a decomposed gta- 
mXe, and is considered as a volcanic production *. The pontion 
of th^ gelatinous quartz is differenL 

Geoignostical and gec^apkieal patiiions,—lt occurs in the 
Comm>ine of Tortezais, in the Department of the Allier, and is 
very abundandy diffused tha^^ sometimes serving as a cement 
to sandstones, and someUmes occurring in the midst of these 
sandstones, in masses-oft^ of considerable size. On the route 
from Noyant to Cosne, ' between Buss^re and Tortezais, <Kie 
€$ these masses is seen intersecting the road for a length of 30 
metres, and recurring on each ude in the Gelds in detached 
pieces over a gr^t extrait. 

It is fissured in various directions, without any appearance of 
regularity. . Th^ surfaces exposed to the air arealways more cr 
less altered, and pass into floatstone (neotic quartz) I have not 
been able to meet with it in the form of concretions. If this 

* Tide Jamewa'sSTstemcf Mineralogy, and HtnualofMinenilag^. 
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siAstance hu beoi depouted by bot springs, tbey must have 
Iwcn verj \axg^ asd very numerous, and it would be astonishing 
^ould no remuns of ^usa be stiJl visible. None of tbose which 
I saw were «ther saline, or warm, or incrusdng. The nearest 
warm spring is that of Bourbon PArchambault, and it does not 
form siliceous deponts. 

The saodstooes which contain this gdatinous quartz must 
have been deposited at the sune time with itself, Iot they are in- 
timately mixed. The gelatinous part always contains rounded 
grtiins <^ quarlE, and it is rare that the sandstones have not thfe 
jelly, which serves as a cement to it, althou^ it is only in small 
quantity ; and there is a transition from the one to the other bj 
a diuige in the propordims of the rounded grains, abdoftbedti- 
scdved portion. 

The variety of sandstone which abounds most in gdatiabiM 
mlica, is formed of grains of hyaline and milk.wfaite quarts, 
rounded,>aitd of a small size ; some grains of opal also aro seen 
\t\ it, but there is no fel^>ar or kaolin: When the »lica is in 
the nectic state, it is diflwult to determine whether there be kao- 
hn or not, from the mutual resemblance which these two white 
wid friable substances possess. Another variety of sandstone, 
is, in a great measure, formed of grains of hyaline quutz ; some 
scales of mica and spots of red oxides of iron are also perceived 
is it. The red spots are seen to increase in size and number ] 
they are formed of a siliceous [»ste, coloured with tritoxide of 
iron. The red colour at length predomitlBtes, and the mass be- 
comes entirely of that tint ; a multitude of small grains of quarU 
and of gelatinous spots are, however. Been in it 

These sandstones are supp<»ted by conglomerates composed 
of blocks of quartz, granite and micaslate. These conglome- 
rates rest immediately upon the primitive ibrmations. .Above 
the red-sandstones there occur strata of sandstone and bitumi- 
nous slate, with impiesdqns of ferns and junci, containing beds 
of black coal and iion-ore. They have the same direction and 
inclination as the coal-sandstones which tbey support No rock 
of volcanic ori^n is found in all these formations. It is, there- 
fore, in an intermediate deposit, which might be referred to the 
dd red-sandstone, or the lower beds of a coal-fininati<H>, that 
t8 
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this gelartnouS' ulica occars. This posidon ta very differeitt 
from that of die tbermogenoue quartz of the islands of Iceland 
and lechia. — Jnnales dea Mimea 18S6. 



Experiments to compare the apeAfic Heal of Mr, under a con- 
stant volume, with its specific HetU under a constant pressure. 
By Mr Henby M^iele. (Coniinumcated by the Author.) 

AT has been long known, that gaseous bodies emit heat whea 
compressed, and absorb it when dilated,— a pt'(^>erty, by the by, 
which is not easily rectmcileable with the creed of tiioee who sup- 
pose heat to be mere motion. Little, however, was ascertained, 
for a considerable time, regarding the amount of the change c^ 
temperature accompanying a given change of den»ty. The 
earliest expermients to determine this question seem to have been 
those of Professor Leslie. Mr Dalton and M. Gay Lussac have 
also engaged in the same inquiry *. As the heat evolved or ab- 
sorbed by a change of density, depends on the difference between 
the specific heat under a constant pressure, and that under a 
constant volume, if we could find the ratio of these quantities, 
we should be enabled to determine their relation to the heat 
evolved or abEorbed, and from this the change of temperature, 
and conversely. From certain experiments of MM. Delaroche - 
and Berard, the Marquis de Laplace instituted some calcula- 
tions -f, whidi happened to come nearer the point than could 
have been expected ; for these experiments were not at all suited 
to the purpose ; and it is the more remark^le, that they should 

* According to the ezperinienta of this hrt anUtor, tinder or amadou is in- 
flamed bjrthe sudden compression of air into one-fiftli of its bulk. 'Sotne liare 
even questioned tlie lact, and others conjecture, that combustioD commencea 
at lower temperatures, as the aii is denser. But ma; ve not suppose, with 
more probabilitj, that the pressure on the tinder, bring saddenlj augmented 
in an almost nine-fijld ratio, should elidt much heat from this eompreuible 
substance its^? So that, till something else be tDOWU on the subject, we 
need nrither doubt the lact, nor believe that a fivefold compression of air 
would of itself generate au isflommatoi; temperature. The melting of fine 
wires, or thin metallic leaves, would afford a surer test of the temperature in 
compressed air, than the kindling of soft spong; bodies. 

-;- Annales 4e Chimie et de Phjs. lii. 238. 
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have been used as the basis of such calcuUtioilB, ccmsidering 
that, at as early a period (181S), MM. Desormes and Clement, 
had, with a very different view, made some better-contrived ex^ 
periments, from which an approach to the true quality could 
hare been made with more certainty. Their method was v«ry 
ample, and required no thermometer to shew the variations of 
temperature, — a contrivance which is said to have been first sug- 
gested by Lambert. No notice, however, seems to have been 
taken of these Utter experiments, — ^probably because they were 
associated with a most fanoful inquiry after the absolute zero, 
till MM. Gay Lussac and Wdter undertook a similar and more 
extensive esies of experiments, giving nearly the same results. 
Of both of these and the inconsistent conclu^ons -deduced from 
them by MM. Lajidace and Poisson, I have had-occasioD to 
speak in the first volume of this Journal, where I have shewn 
that, whatever be the ratio of the spea&c heat of air under a 
oHistant pressure, .to its ^)ecific heat under a constant volume; 
if that ratio only be ctmstant, the variations of the quantity of 
heat in a mass of air must be uniform, while those of its volume, 
under a constant pressure, form a geometrical progression ; and 
it is remarkable, that our first-rate authorities on the subject, 
who admit the constancy of this ratio, did not see that it was di- 
rectly at variance with the commonly recaved theory of the mr. 
thermometec. 

But, although the value of the ratio referred to have nothing 
to do with the true law of temperature, yet its exact detennina- 
tiou would he of great moment in various researches. Consi- 
derable deference is due to the experiments of the illustrious 
philoBophers above mentioned. They were well calculated (at 
shewing that the ratio of the specific heats is constimt ; because, 
suppomng any inaccuracy to attach to them, it would be com- 
mon to all the cases. But I had always some doubt whether 
their apparatus was the most eligible for determining the exact 
value of that ratio. The apparatus mostly employed conusted 
print^nlly of a glass bdloon, to the neck of which was fitted a 
brass cap and stop-cock. From the ade of the cap, proceeded a 
horizontal pipe, communicating with a vertical glass tube, -ter- 
nunating in some light liquid to act the part of a very senMble 
gauge or measure of the variations of pressure. Th« same bo. 
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nZKOiai tube oould b« ooaogcted wiUi a tnunp or cmdraser, fer 

die purpoee of laolyiiog or condoinDg t]l« inelwkd air at pleoi- 
sure. 
: Things being thus prqiatedi, a -sli^t change va» effected, ia 
the dcnaty of the induded air ; and^ after waiting a little taU the 
former tempra^ure was regained^ the BtopH»ck was opened, and 
great caxe taken jurt to luive it shut again t^ die very niok of 
tane that the Uquid within the gauge-tube bad aequired die level 
(A the oataida^ it being suj^xMed lliat this wai^ a pniof that, at 
that infant, the iooluded ur had' ezacdy i^aincd the atjeo- 
qshcric preaaire. A small internal' beii^ again allowed to ne- 
atore the {nrmer. temperature, the otdumii of liiquid in tbe gaUge 
BOW shewed the change of' pressure due to tJie last variotiosi of 
t^axpentare. 

In this mode of operating, there is simie ground for sufpeot- 
ing two sources of error, but which fortunately would be op- 
po«edtO' each other. In the fir^ place, die air would take a 
tennble time to pass throu^ a moderatdy ^sed Bt(^><cock ; and, 
durifl^ that interval, a considerable poition of the change o£ 
heat due to the change of density, would be lost on the sides c^ 
tJbe vesaeL ; espedally cotwdeiing how quickly beat mi^t be 
Gommuiucated between ur in its then agitated state, md a vi- 
Uwons surface. On the other hand, the liquid in the gaug&tidie 
might -have acquired a force from its motion capable of carrying 
it tD the common levd of the astern,, hefoee the qirii^ of the 
ur within had come into equilibno with tbe aCmoE^iltere. If so, ' 
it is endent that, in the above arrangement, the stniMxx^ has 
been shut before that equilibrium wastdt^ed ; and wUch' shut. 
6ng would, therefcre, havebeen too soon, wereitnotthacitbap^ 
pens nearly to be balanced^ by the other source of bUkbcy. To , 
ilhtstrate the second case, let tme end (^ a glaas-tube be stt^iped 
with die finge*, and thea let the othec be immersed-verdeally in. 
A jar of waXer. On removing the finger, the watec, which had 
been depressed by the iaduded air, will start axnaderabiy idmve 
the. eqtnniwi level ; eo that^ were tbe 6i]g» only partiafly re- 
moved, and suddenly .i£-applial to shut die tidie- again, at such, 
a melt of time that the water within did not spring higher than 
the common level, it is cl^ that the force of the inoludad lac 
roust stiU have exceeded the atmospheric pressure ; and> that it 
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TM this excess which prevented the, liijuor fnom liwig to the 
same htd^ aa befoie. 

With the new of making nmilaf ekprnments, 4rhk;b diould 
be in a great measure free from nich ohjectioiu, I had an app»> 
ratm fitted up on parpow. It connsts of a large flask, made of 
«tnM)g tiaoed iron, tsA capable Of ccmtainii^ !£300 euUc inches 
of air. The neck is of brass, about two indies wide ; and into 
this was fitted by grindi^ig a brass 8ti>pper,' hotiow and open in- 
ward. At equal (Stances frcnn each other, four apertures were 
dit throu^ the udes of the neck and of the stopper. Each is 
1.S inch long and 0.6 broad ; so that these together can form a * 
COTumunicalion between the atmosphere and included air, equal 
to S.88 square inches, or the opening of fourteen hdf inch stop- 
cocks, and whidi communication can be both q>ened and shot 
by simply turning the stt^per one-fourth round,— on operation 
vbich requires but a very small moment of time. 

Near the neck, a tube branches out, and jtnns a vertica] glass 
tube* which, terminating in some l^t liquid, finms the same 
<ort of gauge as in the apparatus first alluded to ; and, on the 
oppoute side, is an iq)erture for attaching a pump or condenser 
to change the density of the included air. The air-vessel is in^ 
dosed in another, both for i^ purpose of keeping the ten^ra- 
ture steady, and also for applying a bath to maintain any tem- 
perature required. But, during t«npestuous weather, or when 
the barometer is very unsteady, no experiments can be made 
with sudi apparatus. 

Aj> a preliminary step in ^ use of this tustrument, it is ne- 
. cesaary to ascert^n at what rate we should turn the ^topper, in 
order that the included air, when its pressure has been previous- 
ly changed from that of the atmosphere by about 0.4 inch of 
mracuty, may have a sufficient opportunity of regaining the ex- 
ternal pressure. To determine this, the fdlowing method was 
employed : Having injected air till the increase of pressure, 
when the tempehiture bad settled, was indicated by a dejwessed 
column of water of about ^x inches, I turned the stopper one- 
fourth round, by which it was both t^iened and ^ut. During 
this operation, I noted bow far iJie previously depressed water 
in the gauge tube started above the common level. The some 
(^teratioi was repeated, with the difference of only turning tbe 
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stopper <Hie-d^th round, BO as to leave its apertures complete- 
ly open ; and, on observing tbe gauge, it just sprung to the same 
hd^t as before. Repeated trials satined me, that, with such 
•mtdl vanatioDs of d^isily, it would require ccMKsiderable haste 
to turn the stopper too quickly. In both of the cases just men-; 
lioned, the range throu^ which the stopp^ turned was litBitfid'- 
by a catch. But in the experiments to be afierwards noticed,' 
I g^ierally used a lighter fluid than water. 

It is evidoit, that, infttead of injecting air, as I usually did, to 
increase the pressure abmre that of the atmoBphere, it would ' 
*come to the same thing, if we first close the large vessel at a 
temperature a few d^rees below that at which we wish to toler- 
ate, and then ruse it to the temperature which is to remain con-' 
etant during the experiment. This consideratioD afGwds, pa- 
haps, the ^mjdest means (^ explaining the rationale, or use of - 
this sort of experiments. Vor, let the pressure of the lur when 
just shut in, be in equilibiio with the atrao^ho^, but suppose 
that the temperature of the (q>paratus is next nused, so as to in- ' 
crease the pressure and depress the liquor ia the -gaug;e b ■ 
inches, which we may call b degrees ; then, if, whilst this '■ 
augmented temperature of the apparatus remains omistaot, the 
stopper be turned ooe-fourth round, as above described, Uie 
equilibrium with the atmotpbere will be for a moment restore, 
the communication with it again cut off, and the included air cool- 
ed by the dilatation, but it will soon absorb heat, and reoov^ 
the former temperature, as will be indicated by a second dejwes-- 
aaa of c inches or de^'ees. This is obnoudy the change of 
temperature due to the excess of the qwntity of heat, which 
would ruse the temperature b degrees, under a constant pres> 
sure, above what nuses it b degrees under a constant volume. 

From this it would follow, that the quantity of beat which 
ruses the temperature b d^rees under a constant volume, would 
only raise it b — c degrees under a constant pressure ; or, that - 
the specific heat in the first case is to that in the second as b — c ' 
to A. 

Strictly speaking, nether the volume during the first increase 
of temperature nor that during the second is constiuit, because ' 
the depression of the liquor in the gauge tube makes a little 
more room for the air. This, to be sure, could be obviatedby - 
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uang a tall jar, and pouring in more liquor till that in the gauge' 
reached its former level. However, it is easier and more accu- 
rate in [»uctice, to overlook those increments of volume, because - 
they will be proportional to the de^tres^ons themselves, and 
therefore, the ratio of these depresaons, which gives the thii^ 
wanted, is not altered by this circumstance. For the same rea- 
son, it is better to neglect any change in the baght of the liquid 
in the cbtern, and only to observe its h^ght when the tur-vessel 
is op^i. 

As an error 'might have been introduced by allowing the U- 
qiud in the tube to sfning up and displace a portion of the air 
it contained, or at least to render the volume unc»*faun by its 
undulaticms, a cork was struck in it, immediately above the com- 
mon level. It was not so Uj^t as to prevent the passage of air, 
but it operated as a suffident t^eck to the rise of the denser 
fluid. £very other precaution I could think of was attended 
to, and the mean of many experiments with this apparatus gave 
the ratio of the ^etnfic heat of air under a constant volume, to 
that under a constant pressure, as 1 to 1.3S4, which is ao near- 
ly as 3 to 4, that I am inclined to con^der Uiis the true value. 
However, I intend to repeat these experiments, and to prove 
them by a different process. 

The ratio of 8 to 4 does not completely bear out the amend- 
ment proposed on the Newtonian theory of sound, by the Mar- 
quis La Place. But a complete theory ought to account for tJie 
almost absolute control which wind exercises over the intensity 
of sound. I have often thought that both the intenuty and the 
excess in the experimental over the theoretical velocity, are con- 
nected Vith the reaction of the earth's surface. As an illustra^ 
tion of this, sound is well known to be rendered more intense, 
by pasring along the face of a wall or preci}nce ; and very Ukely 
it is at same time accelerated. 

From the experiments of MM. Desormes and Clement, the 
ratio of the specific heat of air under a cmistant volume, is to 
that under a constant pressure, as 1 to 1.354; and from those 
of MM. Gay Lussac and Welter as 1 to 1.375. The fractional _ 
part of both approaches to \, and Mr Ivory has adopted this, 
and suggested i^ reason why \i should be the true value *. By 

■ PhiL Mag, livL 9. 
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odo^ng tbe froctkn }, Mr lyorj obuam the f<^wiBg e«;pw 

Where* Is the imtid teroparature, a a OMistaat, and I tbe cbat^ 
of temperatute, pnxiHced by d»«ipng the denwty fcoib uttit to 
That this is tbe true value of », cooMdeted as proportioArf 
to tiie change in the qnsnti^ of h«t, Mr Ivory thinks pretty 
certiun; because he supposes a consequence of it to be, "that,' 
when cat contracts m enla^fes it* dimenaons, the heat tHsra- 
Mged or absorbed follows the proportion in which the linear 
distance of die particles is lessened or augmented," — an opnion 
wiMh he thinks so probable, that it should not be rejected till 
the contiwy be placed beyond all doubt. 

Kow although my exptiiments are favourable to Mr Ivory's 
oOTJeoture r^rding the value of this ratio, yet I cannot ac- 
quieaoe in the reason which that able mathematit^n has given 
for fixing on that quantity. I shall not enlarge on its incompati- 
Utty with the law of temperature which I formerly l^d down ; 
but that it may not be ui^ed as an argument against that law, 
I shall, with every deference to Mr Ivory, shew that his view 
of this part of the subject is otherwise untenable ; because it in- 
volves a mistjJie,-in that he has inadvertently taken the linear 
ttistance of the particles of a mass of lur as proportional to the 
cube root rf the densify, in pla«e of the cube root of the vdvme. 
For it is obvious, that g' is not proportional to the linear dis- 
tance of the particles, but to its reciprocal ; and whilst * is the 
same, t varies as (* — 1, that is, as the difference of the re- 
ciprocals of the linear distances at the beginning and end of 
the change of density ; so that neither the heat of comtHnation 
nor the quantity i follows the variation of the linear distance of 
(he particles. For, as we formerly saw, the first follows the va- 
cation of the logarithm of the volume or cube of the linear dis- 
tance. 

The following is a different mode of estimating the ratio of 
the specific heats, by uang great changes of density. 

I^ the denaiy of the external air = e, and suppose the ur 
in a dose vessel to be rarified till its mass or density =:; r; and 
ihat when it has acquired the comnum temperature, a commuiii- 
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catitHi with the atsooqihere is opened, reHtoring tbe extmul 
pressure, idKieby the dean^ widnn is incressed from rfa to. 
The dcsiaty of tbe air wluch has Te-aOBred will tihin be dimi- 
ni^ed from e to n, and its mass wiU be m — tr. 

Now, from what was fonnerly shewn of the air-thenDotneter, 
the heal erUved by the eoeifHXsaioa of the-nuified mass r, will 
be to that absorbed by the dilatation of the re-entered mass 

tn — r,aar log — to — (m — r) log — . Thai differenee or 

log J I— j ( - / f ™*y therefore represent the change of 
temperature b; the true scale, or the heat evolved by a mass- of 
Kr = 1, when its d^iNty is iDcreaied &om unit to ( ~ 1 

I ~ y . But the mixed mass is m, and, therefore, the rise in its 

temperature on the same scale, is- log if— Jf") t ^ 

'°M-rO)"-}- 

Hence, i the rise of temperature in the mass m, reckoned od 
the common scale, is equal to what any mass of ur at the tem- 
perature T would undergo by iocreaung its density from umt 

to — I - 1" = e- Wherefore, if the specific heat of tur under 

a constant Tolinae, be td that under a consumt [nessure, in die 

oonstam ratio of 1 to 1 -|- oi, we have i = — - — I { — 1 1= 

1 +aT /£ _ J y ttosa the kw of Boyle. Hence, {* = £, 

and 

loge' 

To find tbe vdue of r when the surplus heat, or 
log I "f ' Is \ = - log -, is a maximum, we have 
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and, therefore, k^- dr — dr=o\ ot hypJog - = 1, and 
r = — - j^aa - This value of r is independent of x. When r 

and T are ^ven, m may in every caae be found, from the above 
formulee, or from 

If « = g, and r = ^tj^, then m = .9{«184 «. Every 
value of t7», but its minimum, answers to two different values of 
r. For instance, r = s e should ^ve the same value to m as . 

r= -7 £■ If three-fourths of the ur be extracted from a close 
4 

vessel^ and, after the temperature has setded, one-fourth be in- 
standy restored, no change of temperature should ensue. 

The law of temperature admits of a somewhat ampler inves- 
dgation than was formerly ^ven. Let t be the temperature, or 
rather the iadicalion on the common scale of an air-thermome- 
ter, f the pressure, and ; the density of the mass of lur ; then 
a find h \xaig constants, we have, as before, from the law of 
Boyle, p = 4{(l-t-fli). Now, the spedfic heat imder a con- 
stant pressure bdng to that under a constant volume, in the in- 
verse ratio of the variations of temperature produced in these 
two different cases by equal variations in the quantities of heat, 
the following expressions respectively contain all the variables 
which enter into these spedfic heats, rdatively to the ordinary 
giaduation. 

1 _ J_ at . 1 

which are obtuned &om the above equation, by making^ and « 
respectively to vary with ^ whilst the other is constant The 
vanations of the quantities of heat being constant, and, as men- 
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tioned above, the same in both terma, are omitted, aa i^so the 
dHistaot lineal d^ree of the common scale. 

Let the temperature be reckoned on 
AB, KB OQ the common scale of an EOr- 
thermometer commencing at A or -^ ^ 
448° F ; and let CF be a line of such -g 
a nature, that every ordinate as BC 



I^ 



c^ 



EF, &c. may be proportional to the 
specific heat of air under a constant 

volume, at the respective temperatures B, E, &c.'So that the 
intercepted areas will denote the corresponding variations in 
the quanuty of heat under a constant volume. But if the spe- 
cific heat of tur under a constant pressure exceed that under a 
constant volume, in the constant ratio of E to 1, and if these 
ordinates be every where increased in that ratio, another tine 
GD, pasfflng through their extremities, must be of the same na- 
ture with CF, and the intercepted areas to the former as K to 1. 
Again, let the specific heat of a mass of air under a constant 
pressure be BD x 1° ; and let its temperatm^ be msed from B 
to E under the same pressure; then the areaBDGE will denote 
the increase of heat, and EG x 1 the spe<nfic heat under a con- 
sUnt pressure at the temperature E. Now EG : £F : : E : 1, 
wherefore EF x 1° is the specific heat of the dilated mass at the 
temperature £, under a ctmstant volume. But £F x 1° would 
still have been the spedfic heat, had the ^r under its original 
volume been raised to the temperature E ; and because £F : 
EG : : 1 : K, its spetnfic heat at the teniperature £ under a con- 
stant pressure would have been EG x 1% as before. Hence, 
the constant rado of the specific heats renders them independent 

of the actual density or pressure, and, therefore 4- and -^ ' 

are constant quantities. It thus appears, that the above ex- 
pres^ns for the specific heats answering to a degree on the com- 
mon scale, vary inversely as 1 .f a f; or, that any ordinate 
BD, or BC is inversely as AB, which is the welt known pro- 
perty of the hyperbola ; and, therefore, CF and DG are both 
hyperbolas, having A for their centre, and A£ for an asymptote. 
We have, then, without going through the process of integrat- 
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hig a partial dtfiereatial equidion, arrived at the same coiutnio. 
tioa aa was used od page 8S7, vo). i., and whk^ represenia the 
relalioQ between tbe common and true scales <^ teropetatnre, 
viz. that when the variations on the latter ore unif<vm, those on 
tbe firmer follow a geoinrtncal pragre«aoD. 



On the Detectiott of Artenic iu auet <^ Poifontitg. By J. L. 
BiazsLiuB. 

JLN cases of .pcnsoning with arsenic, the individual may have 
taken the deadly poiaon either in the pulverulent Form, or in b 
state, of solution. In the first case, we can almost always detect 
viuble |»rtic1es cX arsenic in tbe contents of tbe stomach, or aa 
the inner coat of the 'stomach, where they are distinguidied by 
dark red spots, tm which they are to be looked for. Tbe na- 
ture of these particles, although much under the one-tenth of a 
grain in weight, may be ascertained with great care and perfect 
certiunty by the process or test of reduction. The following 
method I employ in the use of this test :— A glass tube, fiom 
<Hie-tenth to <me-seventh of an inch in diameter, is drawn out, at 
one extremity, into a fine point, from two to three inches in 
length, which ou^t not to be wider internally than the thickness 
c^ a coarse knitting needle, and b then hermetically closed at the 
extremity. 



The particle of araenic (even the one-hundredth part of a gram 
in w^ght b more than b necessary), b moved upwards to a, and 
covered with charcoal powder, which has been previously exposed 
to the flame of the biowppe, to drive off any mcnsture it mi^t 
contain, to b, Tbe tube is then brought, in a horizontal postion, 
into the flame of a sprit of wine lamp; and in such a way, that a, 
wbere the grain of arsenic lies, remams beyond the flame. As 
soon as the charcoal at ft is heated to' redness, a is brought into 
the flmne, by which the arsenious add is converted into gas ; 
and, during its passage through the glowing charcoal, u reduced. 
The metallic arsenic is condensed in the small tube, at tbe line 
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where it ia beyond die flaue^ in the ih^w of a shinii^, daric mfr. 
tallic riagt which, by gentle heating, caU' be dnven farther ftn-. 
ward ; and thus more is accumulated, by which it acquires * 
hi^er lustre. The amall djameter of the tube [nvvents all dr- 
cohuion of ur, so that do part vi the metal u reduced. It only 
remains to detenni&e the arsenic by its sm^ This is effected, 
if we cut the tube between the charcoal and the metal, then beat 
it gently in the place where the metal rests, while we hold our 
nose over it but at a little distance.' * 

The second case occurs, when no vinble grains of arsenic are 
I»e8»it, as in those iostsnces where death has been caused dtber 
by soluUon of arsenic, or by finely pounded arsenious acid. 
When the poiscxung has been caused by the solution of arsenic, 
it is cStea impossible to detect the arsenic, because the solutton 
has been carried oS before death. If, however, some porlicHi 
fS it sull remains, it is discovered by beating the contents of the 
stMnadi, at a boiling heat, vnth caustic potash, and then with 
muria^ acid. The filtered fluid b reduced, by evaporation, to 
a smaller volume ; and, if necessary, i^wn filtered, anJ then a 
stream of sulphuretted hydrogen passed through iL The fluid 
is now heated, to cause the precifntate to cdlect, or evaporated, 
if it does not subside urtil it does, and then filtered *. If the 
quantity of precipitate is so small that it cannot be mechanical* 
ly removed from tlie filter, it must be removed from the paper 
by means of caustic ammonia^ and the fluid evaporated in a 
watch-glass. The sulphuret of arsenic can be o:[idized in two 
ways : either it is dissolved in a little aqua r^^, until all the ar- 
senic is converted into arsenic acid, the fluid freed from sul- 
phur, dried by a gentle heat, then the re«duum dissolved in a 
drop 'of water, and supersaturated with lime-water; Or, bet- 
ter, we mix the sulphuret of arsenic with saltpetre and defla- 
grate the mixture at the end of a hermetically sealed g]as»-tube. 
We first melt a little saltpetre in the tube, and then gradually 

* If the cLiunlitj of aiaenle is Tei7 bdibII, the fluid becomes jellow, with- 
out predpitation ; but if it la then evaporated, the Bulphuret of arsenic fitUs 
in proportion aa the acid concentrates during evaporation. If the fluid l>e- 
' comes jeUow, without any precipitation of sulphuret of arsenif, during the 
evaporation, it canoot lie considered as a nga of the presence of aisenic. Thja 
cdmir almost alwajs oecun when the fluid conti^ns nitric add, vliicli reduced 
to the itate of nitrous add, colours the dissolved animal sulistances j^kw. 
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drop into it small portions of the inixture, which bum without 
deflagrating, when too little saltpetre is not used. The mass is 
disserved in some drops, or in as small a quantity of vaXet as 
posrable, then lime-water added in excess, and heated to bcnling, 
i>y which the araeniate of lime is more easdly collected and washed. 
The prewpitate is collected, mixed with fresh burned charcoal 
powder, and put into a glass tube of the following form ; 



C 



90 that the minture comes'to lie at a. The tube is first gently 
heated to drive off any m<nsture the mixture may have ab- 
sorbed, and then the under part of a is kept in the 6ame of the 
blowpipe until the glass begins to melt. The arsenic is now re- 
duced and collected in the neck b, where it is B[H«ad over so 
small a surface that the smallest quantity may be detected. One- 
tenth of a grun of sulphuret of arsenic is suflident to afford a 
satisfactory and decisive reduction test Even the arseniate of 
lime, fthich is obtiuned from, one-sixth part of a grain of sul- 
phuret of arsenic, can, if carefully collected, serve for three dif- 
ferent reducUon tests *. 

In u»ng these dehcate tests, we must be sure that our re- 
agents contain no arsenic All the sulphuric add which is not 
obt^ned from volcanic sulphur, but dther from the sulphur from 
iron-pyrites, or immediately from iron-pyrites, conttdns arsenic, 
and affords, when it dissolves zinc or iron, an araeniuretted hy- 
drogen gas. If the same add b used in the preparation of sul- 
phuretted hydrogen gas, we have to dread a mixture of arseniu- 
retted hydrogen gas with the sulphuretted hydrogen gas, by 

' The following more aintple mode of obtaining metallic argenk from sul- 
phuret of arsenic has been latel; proposed b; Berzelius. A very gmall por- 
tion of eulphuret of arsenic is Introduced into a tube, like that on page 338, 
and brought up to a. Then a piece of steel piano-forte wire (No. II.), an incli 
In leogtli, is inserted into the tulie, so &r as the surface of the sulphuret. The 
st«el-wiTe is next to be heated in a spirit of wine lamp, and the heat giaduallj 
raised in such a manner that the sulphuret, in tlie state of vapoury passes along 
the suT&ce of the glowing iron. In this way, sulphuret of iron, and subKmed 
metallic arsenic, are obtained. The operation ought to be conducted slowty. 
Shavings of iron will not answer, because the arsenic combines with tliem, 
without auj sublimation. 
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which the prectpitB^on of an aneDiated sulphur may take 
place, because the hjdrogea of both- in the test-fluids heoaues 
oxidized by oieans of the bat. The muriatic acid obtuned 1^ 
mentis of such a sulphuric acid contains also arsenic. We must 
therefore use, in such experiments, disdlled sulphuric acid, but 
not until we have pareviously tested it by means of sulphuretted 
hydrogen for arsenic The same applies to'the muriatic acid 
used in such experiments. In all cases of this kind we csunot 
use too much caution. 

The reductioD-test n the only certiun one, and it renders all 
others superfluous. If this does not succeed, the' result is al- 
ways unsadsfactory. Even the garlick arsenical smell so much 
deluded cm, is not to be trusted without actual reduction, as 
such a smell is sometimes evolved from, the ammal setter from the 
stomach. We may conclude by remarking, that no chemist or 
medical tben can conscientiously and legally appear in a public 
court, as an evidence in such a case, without he has actually 
himself taken the contents from the stomach, or has had them 
sent to him, under ^uper se^s, by a trust-worthy medical man, 
who declares on oath that he has taken the same from the sto- 
mach •■ 



On a Chemical Composition of Zinkenite and JamesoniU- By 

H. Rose, Member of the Royal Academy of Berlin. And 

Description and Jna^sis of Pyrochhre, a new Mineral, 

By F. WoHtsB, 

\. On the Chemital cotnpositioit t^Zinktniie and /amesonHe. 

X. HE Zinkenite, in its chemical compoflition, approaches more 
nearly to Jamesonite and red ulver, than to any other minerals. 
I foupd it to contain the following constituent parts : Sulphur 

* From the great delicacjof iJie Mduction-test, it ia evident Uutt extremely 
minute portions of arsenic mgj be detected. ThU being Ibe cue, the court 
)g entitled to demand of the chemi&t or medical nian, on exatoination, whether 
' nr not he can prove that the firticlea of food, used by the deceased, did not 
contain minute portions of arsenic. Bread, tor instaiice. Is sometlinea adul. 
Urated with alum i alum is prepared, at times, from alunmiDux rodn, con- 
mining Irun^prTttes f tod iron-pTTltea, H'lnentioned by BwUus, contalnti 
«r»enlc Thifl view might be farther illuatrated.~-Bi>. - 

+ In the third analTris, the quantity nf sulphur could not be determined. 
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Stt Mr Wohlei- ari PyrOchhre, anew Sfinfral Specif^. 
S&58, iMd 31.3*, antiinony 44.89, copper 0.42 = 99.«S. ' f ht 
Jaoiesoiiite, like the zlnkedite, oonasts prindpolly of aulphnte 
of dntinumy and solphate (rf lead, but in difierent propMlioii*. 
Three analyses of Jamesonite affimied the fc41o»ing results r 
Firil. Seam!. Third. 

Sul^iir, - - 32.» Sa.68 

Le^ . . 40-76 38.71 40-36 

Lead, with traces of iron and zinc, 0-74 

Copper, - - aia 0.(9 0-21 

Iron, . - ».30 aeft 2.98 

AntJmonj, . ■ 344» M.W> SiAJf 

^.40 p»ts of antimotiy in the fitst analyas, coml^ned with 
12'.87 parts of BuljrfiHr, to form the aal^uret of antimony, and 
40.76 parts of lead, with 6.83 parts of suljAur, to form sulfAu- 
ret of lead. The excess itf sulphur, 9.96 parts, is nearly suffi- 
cient to ktm, widi the inm, sulphuret of iron. Although the 
t^iiaatiVf<4 sulj^^ret 6f iron lit Jamesonite is connderable, I 
stiltcMisider it as accidental, because neither ironnc^ lead, intbe 
6xidated or sulphuretted state, comUne together ; ttK crystal- 
Used Fahlerz, for example, in which sulpharet of iron occurs, 
never contains sulphuret of lead, even whe« the tetrahedrons of 
Fahlerz are imbedded in lead-g^nce. The true conipo^tion of 
Jameeonite-may be expressed by the formula SPAS' + ISiS"; 
the sulphuret of antimony iu it containing double the quantity 
of sulphur, as the sulphuret of lead: 

II. On P^/rochlore, a new mineral species. 
Pyrochlore occurs in the neighbourhood of Friederich- 
schwHrn in Norway, in zircon-syenite, where it was first finind 
by Dr Tank. Dr Wohler, during his journey with Berzelius ■ 
and Brongniart, met with this mineral near to Laurvig, in veins 
in zircon-syenite. Berzelius proposes to name it Pj/roiMore, in 
order to distingiiish it from Poi^^i^, which, before the Uow- 
pipe, retains its black colour, while the {^rochlore becuHs yel- 
low. Its colour is reddish-brown, like brown titanite, and on 
the fresh fracture appean almost black : — in thin splinters, is 
translucent ; in thicker piGeeE- opaque. It- crystallises in regular 
octahedrons. It b graerally imbedded in felspar, sometincs ia 
Elaolite. Its speofic gravity = 4.206 — 4.816,-— Aom. It 
scratches fluor-sptu', but is scratched by felspar. Its streak is 

2 
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brown. The fracture is conchoidal, without any tnae ofcleo* 
vage. The surface of the crystal is shining and smooth, but 
the fracture surface splendent ; and lustre between vitreous and 
resinoua. Its constituent parts are as follows: Titanic acid 
6S.7S, Ume J8.85, oxid« of uranium S.18, oxide of cerium 6.80, 
oxide of mangamac 2,75, oxide of iron «.16, oxide of zinc 0.61, 
wal« *J0, fluoric acid, quantity hot determined, magnesia a 
trace, = 97.80. 



7T4« Laui of the Preservation ofSpecUs, ilbatrated bg the ^t£- 
nornetta of the Seed of the Stipa pennata. ByMrJoHNMAc- 
vicAB, Lecturer on Natural History in St Andrew's. (With 
a Plate.) Communicated by the Author. 

XXLTHouGB it cannot be said that the primary object of nature, 
in reference to a species, is to prevent its destruction, yet its ex- 
istence is an essential condition to that end, whatever it may be, 
. and accordingly, nowhere do we observe'a more admirable me- 
chanism,' than in those organB which are most eminently conserva- 
tive or reproductive. The general law by which their develope- 
ment and effidency are n^ated, may perhaps be thus stated, 
that, inprt^ortion as the causes operating to destroy a apenes 
increase, so also do the organs or Junctions operating to pre- 
serve it. 

Thus, as we descend the scale of animated beings, the succes- 
nve speaes become more and more restricted in their faculties, 
their cunning, or swiftness, or force, by whidi they may meet 
their enemies, the number of which is also increased, or 
in those resources by which they may survive the violent 
action of the elements, which beat upon their more minute 
and dmple structures, as rudely, and as bcnsterously, as upon 
the more perfect animals. Their liability to destruction, then, 
becomes greater as we descend. But to counterbalance this, 
we 6nd that, In obedience to the law which has been stated, the 
very d^p^ation of their structures becomes subservient to th«r 
existence. For, by a collateral diminution of sympathies, the 
life of the individual becomes more independent of partial in- 

z!i 
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Junes, and a tena<aty is imparted to it, which would even be 
ridiculous in the higher animals. Thus, it is very absurd to 
think of a man continuing to live after his head had been cut 
off; yet low in the scale, we find many species which, when deca- 
pitated, can serve themselves with new heads> as efficient as tfaoae 
of which they had been deprived, and scarcely differing from 
them, but in their paler complexion.. Of this u'rcumatance Mr 
Dalyel availed himself, in his very interesting investigabon of 
the Flanariffi. For when he wished to know how many eyes 
the Flanaria nigra possessed, not being able to distinguish them 
aa account of the black colour of the ammal, he deoa^ntated seve- 
ral, and was then able to count the eyes in the pale reproduced 
heads^ As to legs, the amputation of one of which without sur- 
gical lud, would prove inevitably fatal to a man, there are many 
animals which seem to part with them without much inccmveni- 
cnce ; while there are others (as the crabs), which, according to 
recent observatioas, seem to scorn the possession of a leg when in- 
jured, casting it triumphantly from them. 

If we descend still farther among animals still more beset by 
enemies and accidents, we find species which peally seem to be 
" immortal under the edge of the kiiife," which to cut in pieces, 
is only to give being to so many individuals as perfect as that 
ffluch was attacked. 

The action of the same admirable law is illustrated in the re- 
production of the race. Thus in the most perfect animals, the 
speries is divided into two groups, only one of which is capaUe 
of produdng offspring. As we descend, this bisexual character 
is obliterated, and every individual, often without the presence 
of another, acquires this power. Still lower, not only do we 
find each animal provided with a specific apparatus for this pur- 
pose, but the same end accomplished in other ways also, as by 
gems and spontaneous divi^on. 

In the v^etable economy, which runs parallel to that of ani- 
mals, we observe the same law to operate. Thus the oak, which 
cannot easily be destroyed, the individual life of which survives 
the sweep of many ages, can only be reared from an acorn ; 
while the tender moss, which springs up among the turf beneath 
which its roots are spread, or the parasitic lichen on its trunk . 
and branches, the lives of which are subject to a multitude of 
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- acdidents; may be propagated both by sporules produced in pro- 
per seedvessels, by germs and otherwise^ 

But besides this beaudful law, the action of which may be 
distinctly recognised, preserving the species of organised beings 
in existence, notwithstanding the perpetual destruction which 
they wage against each other ; we are able to observe the traces 
"of another no less beautiful, that, in proportion as a speviea is 
•useftd in tla economy of nature, so are the developemeni and ef- 
fiaetuy (^ the organs and Junctions that ^ect Us dtghision. 

This might be inferred a priori, from what we know of the 
Attributes of the Creator, and the analogy of his works. Thb, 
however, is a mode of reasoning not admitted in Natural History, 
in which a law must only be framed, as a generalised statement 
of a number of at>served ^enomena, tending to a common pur- 
pose. But that such a law exists we observe many traces of evi- 
dence. Thus there is no tiibe of piant^ more eminently useful 
in the economy of nature than the grasses, the foliage and seeds 
of which supply the first necessaries of life, not only to man but 
to a multilujJe of the inferior animals. And, perhaps, in no tribe 
eqiudly highly organised, do we lAserve the same tenacity of 
life, or the same economy and care in the rejMTjductive organs, 
to avoid the introduction of parts that might be easily injured, 
and so prevent a successful fructification. 

In the grasses, the delicate coloured flower that gives so much 
beauty to most irtber tribes, is replaced by concave husks, whidi 
are not only most hardy, but so situated that the weather can 
scarcely penetrate tm injure the essential organs wkfain. Be^des 
this, the peci^iar structupe of the embryo, which admits of a 
number of stems from one seed, might be mentioned, the copious 
allHimen, iic But I proceed to describe, and a few words will 
suffice, the beautiful structure of the awn exhibited in a species 
of this funily, which ef^ts the introducticoi of the seed into 
the soil so wonderfully, that I cannot satisfy myself with ad- 
miration. 

The Stipa pennata is a most elegant species of grass, which, 
though not a native of Scotland, thrives luxuriantly in the open 
border. Its seed is closely invested by the glumaceous perianth, 
which con^sts of two husks, a larger and a smaller, the former 
«f which overlaps the edges of the laUer, and almost entirely 
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envelopes it. Thus the strong outer covering of the seed is pro- 
duced below into a very sharp rigid spine ; and terminated ahove 
by a long awn, which is articulated to its summit. OnginaUng 
near the base, and proceeding up certtun ridges on this the invest- 
iiigyalve chiefly, are lijies of stiff hiurs pointing upwards. The 
awn, when fqlly developed, is about thirty times the length of the 
seed, or about &;urteen inches. It is round, tapering and plumose, 
with the exception of about three inche& at the base, which are 
compressed, longitudinally sulcatedj and without hairs. 

The seed, therefore, and its appendages, possess a structure 
such as is imitated in a barbed and feathered airow,. which is so 
well calculated to find its way into the ground in a verucal (di- 
rection. . Many seeds, however, possess a similar structure, and 
it is not Uiis which ^ves to the awn of tlie sUpa its most striking 
pOQulifirity. It is 9 ^apge which takes place upon the awn, 
^fter it has leCt the plant that produced it. When it has fallen 
from the parent plantj it enters the scul vertically, and in a few 
hours the base and sutcated part of the awn becomes twistei^ 
and the feathered portion becomes horizontal. In consequ^ce 
of which, it is blown round by the autamn winds like a vane, 
and every turn scre^ it farther down into the earth ; for the 
boUoWBUidridges which, when it remained upon the plant, were 
only longitudinal sulci, have now given tise to the.h^ows and el&> 
vationB,.in a word, to the threads of a screw. Thus it is moved 
dowDt and whatever is gained, is prevented from bang undone 
by a revme motion of the vane, in consequence of the stiff hairs 
upon the glume which act as barbs. , 

When it has been thus worked down into the moist soil, into 
the utuation most favourable for germinating, the aitaciunent be- 
tween the awn and seed is dissolved ; ftM* having drawn up manV 
when they were in this condition, I have invariably procured the 
awn <mly, and never, by any chance, the seed. Such appears" to be 
the function of the " spiral articulated deciduous awn ■" of tlus^ 
interesting species *. 

" The weds of the Stip« often occaiion great inconTemence and trouble 
to traveUera, and even to the domestic cattle of the districts where they grow. 
This ftct is wen stated in the fbllowing notice by Mr flaspaa—ED. 

" On Me mm-bid aceidenti to wAiM ontmoft ore expoied tg the seeds of Stipa pen. 
mOa and i!apiaala.~lt is known that the husks of the genua Stipa terminate 



( 8« ) 
Tbe acoompanyiDg drawing represents the seed and its ap- 
fiendages, more or less siagnified. 

Explanation t^the Figures in Plate I. 
Fig. 6, TlietwaTmlveBorUie glniMiceouH perianlh, with tbe stiff hun, 
the spine and articDiBted awn. 

7. Tbe gnin, trith part of tbe skin torn at the faase, ta shew tine 
albmnen, of which nearly tbe whole is compOHedi tiie cotyledon 
and the embryo. 

8. The seed, with a fourth part of the awn, to shew its forxa wheB 
ready to separate from the spike. 

9. The same, as it appears some hours aftM- separation. 



Account qf the Obtervaiions and Experimeptu made on the 
Diurnal Variation and Intensity oftfie Magnetic N^eedle, by 
Captain Parry, Lieutenant Foster, and Lieutenant Ross, i» 
Captain Parry's Third Voyage, xtnth Remarks tmd lUuatr^ 
tions. By Fetkk Barlow, F. R. S. Mem. of the Imperial 
Academy of St Petersburgb, &c (With a Plate.) Com- 
municated by the A.uthor. 

J\.S the experiments referred to in the head of this article were 
performed under euch extraordinary advantages of locality, of 

at tbebasein a reversed cone, which ia very aharp, and covered with stiff hnira 
directed upwards, to that when the point penetrates lUto any substance, the 
hairs not only prevent it f^om coming out, but contribute to make it go 
deeper. M. Deafontaines, in his Flora Atlantica, and M. I.amarck in the £ncj> 
clopedie, havepoiatedouttheinconvemencea to which a seed ao organised. 8ub> 
jects travellers passing over the fields of Barbary, Greece, and Portugal,^! 
the time of ripening of the stipas. The seed penetrates into their clothes, 
and sooner or latter discnnveniences them in a high degree, by produc- 
ing scratches of various depths upon the skin. A great mortality .'of tbe 
cattle, which took place in 18E3, in the ndghbourhood of the village of 
Berczel in Hungary, afforded an opportunity to the Professors of the 
Royal Univerdty of PeStb, of maldng known a still more singular effect pro- 
duced by tbeae aeeda. It was found that the seeds of tbe stipas, which abound 
in the piisture grounda of Berczel, stuck to the wool of the sheep, penetrated 
into the akin, and oven m^e their way to the internal organs. Dndisaecting 
a great number of these sheep, seeds were found in the vicinity of the liver 
and in the peritonieum, and the akin, examined between the eye and the light, 
bad the appearance of a aort of riddle. Aa these grasses occur in alt tbe south- 
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iDBtruibeiitij, and of observers, they cannot fail to be hi^ly in- 
teresting to every one who has paid attentioa to this curious 
and important branch of natural philosophy. With regard to 
locality, no place coilld have been more admirably situated than 
Port Bowen* in latitude 73° 14' N., longitude 88° 54' W., with 
a dip of 88° 1', und consequently within a very short distance 
of the magnetic pole, and yet sufficiently remote to leave to the 
needles a natural directive power, which they would in all pro- 
bability have lost, h&d the approximation to the Pole been much 
greater. With regard to instruments, every thing that could be 
effected by the skill of the most distinguished artists in London, 
was Uberally supplied to the espeSition by the Government ; and 
as observers, it is sufficient to mention only the names of Parry 
and Foster, as they cannot fail to inspire us with every possible 
confidence, both with respect to the accuracy of the observations, 
and to the most careful and unbiassed r^stry of the results. It 
is but fair, however, to state, that these two distinguished indi- 
viduals alone, would not have been able, with aQ the zeal they 
are known to possess, to have obtained such a series of results 
as those to which we are now referring. It was necessary for 
this that they should be seconded by the cordial assistance and 
co-operation of the other officers of the expedition. This assist- 
ance was cheerfully given ; and it is acknowledged in the most 
handsome and liberal terms by the authors of the memoir in 
which these experiments are recorded, and whjch has been re- 
cently published as a sc^>arate part of the Transactions of the 
Royal Society for 1826. 

The experiments commenced about the 10th of Dccembei* 
1824, and were continued to the end of May 1825 ; and, when 
we consider that, for a considerable part of this time, the sun 
was below the horizon,— that the thermometer was sometimes 
4Sf beloW zero, — that the place of observation, a snotv house, 

em parts of Eurbpe, the alHiFe fact ouf^ht to (ix the.atteati<ni of the agricul. 
- turista of those countries. The stipie do not furnish good fbdder, and the 
. meadona woilld lose nothing by their absence. If thej could not be extirpa- 
ted all at once, the flowers are Burmoimted by an awn upwards of a fbot long, 
b<r which tbey migbt easily be plutiked o^ beibre detaching themselves sponta- 
neouslj. Should a seed happen to have buried itself in tbe substance of the 
Aia, it would Tequire to be extracted bj the ordi.iary means, for accideuts 
of this kind are not to be remedied by a more complicated treatment."' 



and Intemibf of the Magnetic Needk. ■ 349 
was at a distance from the shipB, in order tlurt the needles ^utd 
be out of the influence of the iron on boatd ; anA that, not- 
. withstanding these obstacles, the needles were carefully watch- 
ed, the experiments performed, and the results careAllly r^is. 
tered every hour, and iVequently oftener, during this whole pe- 
riod ; we shall feel convinced, that more than common exertioas 
were made, and more than usual interest must have be^i excit- 
ed, in the pursuit of these curious and valuable experiments ; 
and, if we add to this, tintt these energies and these means were 
em}doyed in a situation where Nature has placed her great depot 
of magnetil; powers, luid where every phenomenon of this kind 
is exhibited on the grandest Scale, we shall then, and not till 
then, sufficiently appreciate the value of these interesting and 
important results. 

With this feeling, I have thought that a brief abstract of 
these experiments would be acceptable to many of the readers 
of the Edinburgh Journal, particularly to those who have not 
the opportunity of consulting the original memoir ; and I have 
accordingly, in the following pages, aideavoured to convey 
within the least compass, a general view of the subject, andhave 
ventured also upon one or two illustrations of some of the theo- 
t^cal points touchi^l upon by the authors of the papers in 
question. 

The first of the magnetic articles is by Lieutenant Foster, from 
which it appears, that, previous to his leaving England, he had de- 
termined upon making a series of observations on the daily varia- 
lion of the magnetic needle, when any opportunity offered of m do- 
ing } and the first occurred at Whale Fish Islands, during the time 
of tarans-shipping the stores from the transport which had accom- 
panied tbfi Expedition to that place. The time employed in these 
experilneota was only three days, consequently the results are not so 
certain as We could wish ; but it is satisfactory to find, that the few 
facts which were obtained agree remarkably well with each other, 
both as to quantity and to the time of the day when the variation 
was the greatest westerly, — the least westerly variation, or the maxi^' 
mum of easterly variation, occurred during the night, and was not 
observed. The greatest daily variation westerly was 33', and this 
occurred at 1'' 10* v. h., at which time the tun mru mesl by compass, 
the mean variatiMi being 7<y 2' W., and dip 82° 53' W. The im- 
portant remark, distinguished above by italics, seems to have been a 
strong incitement to Lieutenant Foster to prosecute the subject 
again on a larger scale the next favourable opportunity, which did 
not occur till toe ships were laid up for the wmter at Port Bowen. 
At diis place, as we nave already steted, the experiments were be- 
gun on the lOthof December 1824, on one needle only. In the 
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cOttTBe of this mbntli, however, tlie varkd pbenomena wbicKthis 
one exhibited, nhile every thing- besides appeared to partake of the 
stillness and monotony of this dreaiy region where ti was posited, 
esdted that de^ee of interest amongst the officers of the expedi- 
tion which we have endeavoured to describe ; and with t}ie new 
year commenced a much more extended aeries of experiments on 
the daily variation, the variation of intensity, and, in fact, of the 
whole aeries of which it is intended to give a gen«al outline in (he 
subsequent pages. 

The detail of the daily variation experiments forms the. second of 
these articles- After describing the needles employed, marked 
Na 1. and S., and a third, employed exclusively for determining the 
changes of intennty; and also aolmawledging the asiiatance of 
Lieutenants Sherer, Koss, Messrs Crozier, Hitdiards, and Head, as 
also that of Mr Hooper for the delineation of a very accurate, dia- 
gram*, offering a graphicaljexhibition of the several diaftges ; the au- 
thors proceed to take^ a sprt of general review of their ve«llta, afl Sah 

'' Soon after the observations were commenced, it was ascertain- 
ed that, twice in every tour and twenty hours, the needles moved 
past a certain point, which' may be denominated the sero, or .mean 
magnetic meridian; a fact whitHi was first rendered clearly apparent 
from the accompanying diagrams, already mentioned, by which it 
appears, that, in every instance except one, both needles every day 
passed, the line in question- On a single day, February 24., the 
needle No. 2. did not arrive at it during its eastern motion. 

" The means of the times of the needle passing this zero, as de- 
duced fVom four months' continued observations, is 6 hours IS mi- 
nutes A. H., and 4 hours S7 minutas p, h., the mean time in eadi 
month being as follows : 



18S5. 


- A. H. 


p. H. 


JanoBiy, 


6 hoars 00 min. 


4 hours 00 min. 


February, - 


6 30 


4 00 


March, 


5 30 


5 00 


April, 


7 00 


5 30 



6 15 4 37 

To avoid the inserdon of many useless figures in the tables, the 
resulting antowtf of eaalerlg or tutMlerly deflection on each tide o^ Me 
zero ha* been compUed. 

The maximum westerly variation at Port Bowen, appears from 
these obewvatiooa gener^y to have occurred between the hours of 
I0» A. H. and ]" p. u., the mean result of 190 days' obeervatioiu 
being U'' 49" a. m. The minimum westerly variation, or the 
greatest defiecti<w of the north end of the needle to the eastward^ 
took place between 8^ p. h. and if" a. h., the mean time deduced 
as above being 10'' l*" p. m. 

• In ordet to giM ah idea of this diagram, we have given a aketeh of It in Plate 
v., fix rii dtjt, Til. tmm the ioth to the !61h of Match, 



. .,i,z<,.f,GoogIf 



emd Intenai^ of the Magnetic Needle. 3S1 

In a few instances the maximum deflection of the needle to the 
westward occurred as early as 8" a. h., and as late as 3" p. m. ; and, 
in the like manner, the greatest deflection eastward took place at 3^ 
and 8^ p. n., on some few occaaions. In all these anoinalous cases, 
however, it was remarked, from simultaneoua observations on the' 
times of vibration of a suspended horizontal needle, tliat these irre- 
gularities were evidently due to an extraordinary alteration in its 
intmsity, which prodneed a deflection contrary to the rrgular order - 
of the motion of the needle. 

' The diurnal change of direction appears, by these ohservations, 
! to have heen seldom less than one degree, antl stmietimes to have 
amounted to five, six, and even seven degrees -, «nd there can be nq 
doubt, that the changes in this aniaiint were niore-or less-^eXo the 
position or influence of the sun, a!nd probably 6f dieraoon, oh the 
terrestnal fliBgnetic sphere ; but the particrdar law of tois-inflilence 
, is a ctuestion of great delicacy, and of intricate research, and wfU be ' 
best left to the investigations orthose who are theoreticaUy conver- 
sant with these subjects. 

After tbeae general observations, the tables to which they allude 
follow ; these, however, occupy fotty quarto pages, and, of course, 
we can only attempt a general explanation of them j they are given 
under the following title. 

"" Tables, shewing the observed daiily Variations of the horizontal 
needle, from 10th December to 31st December 1824 ; and from 1st 
, January to SVst May J825y at Port Boweh; I<at 7S° J4' N:, long. ■ 
88° 5* W. Mean dip 88' 1'.* N., and mpan variation 12*° W." 

After Ist January, when die general series commenc^ Aese ta- 
bles, exhibit the deflectton of the two needles No. 1. and No. i. for 
every hour, and frequently intermediate observations, to the ehd of 
the series, with the registered temperature at the momnit of obser- 
vation i but, as L have. already observed, they are too extensive to al- 
low'us to attempt a regular detail of them. 

Lieutenant Foster has, however, in a subsequent article, given a 
general abstract of the five months' observations, and this, bj a lit- 
tle farUter abridgment, will reduce them to such a compass, as to 
allow of their being inserted in the p^es ttf the Journal. Here we 
have given only the greatest amount of the daily variations for every 
day, and the hours and minute when the needle had its greatest and 
least westerly bearing ; or the time of maximum westerly and eas- 
terly variations ; the temperature at those times; the state of the 
winds and weather, with a cAlumn, also indicating whether the au- 
rorse botcales were, or were not, visible. These tables wi91 be sufe- 
cientiy intelligible, with one remark, namrfy, that; In tfre Cotumti 
marked A. M., the hours sometimes exceed twelve, afld ought, there- , 
fore, to have fallen in a column marked P. M. ; but, to save room, 
we have preferred the' above notation, ,which will be understood to 
indicate the hours since midnight. The same occurs in the column 
of maximum easterly bearings, marked P. M, Here the time indi- 
cates the hour, &c. past noon. 
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ABSTRACT qf the Daily Variation ExpertTnfnU tm Magnetic Heedle 
No. i.JroHi January 1. to May 31. 1825. 
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E-i overcait. 


31 


8 S 


6 10 


26 


321 


36 


Not vis. 


... thick, cloudy. 


Mean, 


U 40 


10 60 


1371 


281 


30 
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FEBBDARY 1825. 








Tanp.it HtxlmuiD. 






W«uriy 


EKttrtT 


WsWrlT 


£0*^ 


Dt.. 


SS^'" 


nr- 


lioo. 


srr 


hm^Z^ 


Autotm. 


^--W^--^ 


A.M. 


P.M. 


*». 


AIB. 




H. , 


H. , 














12 


11 57 


039 


— 33° 


— 36° 


Not via. 


E.{ fine and dear. 




12 3 


4 


62i 


40 


414 




... da do. 




11 4 


3 i 


17i 


32 


364 




... hfuej low down. 




U 


13 


54 


2*i 


36 




... do. do. 




11 4 


2 


1 14i 


26 


26 




NE.; cloudy. 




12 4 


li 


1 27 


16 


19 


Visible. 


N.i hazy, with drift. 




14 


10 


4ei 


224 


29 


Not vis. 


E. ; fine and clear. 




7 68 


13 67 


1 LOI 


32 


394 




Calm; do. do. 




10 58 


12 6 


51} 


3!) 


394 




... do. do. 




« 67 


10 68 


47 


38 


314 




... not a cloud vis. 




U 10 


13 32 


3 53 


3U 


20 


Visible. 


NW.safew light cU. 
ES£.jhazy,with drift. 




13 26 


12 


2 46 


11* 


9 






U 15 


13 3 


2 25 


14 


24 




... verj hazy. 




12 33 


10 43 


6 


21 i 


33 




NE. ; thick and hazy. 




12 28 


13 8 


4 35 


30i 


33 




N. ; thick and hszv. 




13 56 


13 


1 41 


34 


294 




NNW.jhazyathori*. 




14 12 


13 


2 46 


164 


25 


Not'vis. 


N. J fine liin clouda. 




12 


17 3 


48i 


26 


32 




ESE. f dear, fine. 




10 6G 


14 4 


1 65 


29 


37 


Viable. 


NE.i fine and clear. 




12 18 


10 


1 41 


344 


401 




... do. do. 




7 


14 10 




42 


33 




N.; hazy near horizon. 
CaJnj ; fine and clear. 


28 


10 56 


13 58 




31 


29 




23 


10 48 


13 8 




25 


27 




ESE. i hazy. 


2« 


10 4 


12 68 


1»1 


■29 


29 




E-; overcaat. 


25 


10 8 


13 6 


45 


314 


27 




... fine and dear. 


26 


13 6 


11 


1 24i 


17 


84 


Not'via. 


... fine, with drift. 


n 


13 9 


9 SO 


44 


84 


13 




... thick and hazy. 


28 


12 2 


14 2 


19i 


22 


224 




N. ; fine and dear. 


Mean, 


11 46 


11 23 


1 38 


_26.B 


— 2ft0 
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UABCH \9S5. 1 


Itayt. 




^ 




.^ 


•^-"SiSS^"^ 


s? 


s? 


H? 


S 


».,. 


..«. 


Aim. 


A.B. 




11 2 


4 S8 


1 861 


—33° 


— 38° 


Notvii. 


V»r.i buy, with drift. 
E-i cfoudj. lluiT- 
... A.ii.fiiie; P.M- 




10 5 


10 W 


I 21 


48 


41 






11 22 


11 88 


2 70k 


26 


26 








12 4 


B 38 


2 


30 


34 






... cloudy. [fine. 
sV; hazy, with drift. 




10 S3 


3 2 


1 10* 


29 


30 








7 3 


ID AS 


1 26k 


23 


39 








10 26 


12 60 


1 12 


26 


31 






W.i*.M.ll»zjiP;il. 




11 6S 


10 40 


1 311 


26 


32 






E.; cloudy. Idear. 




10 


3 


1 n 


27 


36 


Tiible. 


... fineanddMr. 




10 7 


7 3 


I 17i 


28 


33 




... do. do. 




11 38 


11 


3 3Bi 


31 


37 


Not'vLi. 


... do. do. 




It 6 


12 3 


2 131 


31 


33 


TWble. 


Calm do. do. 




12 23 


13 3 


3 181 


32 


38 


Notvis. 


... do. do. 




12 33 


17 B 


3 BO 


30 


33 






K.) do. do. 




IS 30 


7 10 


1 18 


34 


26 






... do. do. 




14 8 


13 33 


1 81 


28 


27 






NW.i hazy wtth drift. 




10 3 


9 94 


1 4 


34 


27 






... da - do. 




13 38 


13 6 


3 7 


20 


32 






... do. do. 




13 9 


10 18 


6 26 


21 


23 






... overcast. 




11 48 


le 


4 11 


20 


26 






... do. 




7 68 


13 3 


2 84 


28 


36 






W.ido. 


22 


11 46 


14 8 


1 80 


16 


34 






£. ; Sue and deu. 


23 


13 18 


13 32 


2 40 


38 


37 








24 


9 28 


13 8 


^6^ 


32 


39 






Calmt do. 


25 


10 4 


3 3 


1 32 


33 


30 






Var. ; fine, horlz. buy. 


26 


•10 33 


18 4 


1 e 


24 


34 






N. i do. do.. 


27 


13 


13 6 


1 68 


18 


38 






NE. i hMj. 


28 


13 12 


10.30 


0681 


18 


23 






NW; i overcast 


29 


10 3 


1 28 


2 37 


32 


19 






E. i cloudy. 


30 


9 88 


13 3 


2 21 


25 


35 






... fine and dear. 


31 


12 2 


3 38 


3 42 


26 


38 






... do. do. 


Mean, 


11 35 


10 43 


B14i 


— JJa2 


— 30.7 
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TiiHiarvuiiiiiiin. 




T»n^«M«taium. 






fff*^ 


ajtBiy 


W«ttrlf 


K^i, 


D-JIL 


^- 


SSj^*" 


ofdiUy 


sau- 


SST 


AUEOW. 


"^"^S^.- 




A.«. 


P.M. 


ti». 


«E. 


AIB. 








H. , 


H- 














12 5« 


11 6 


4° 4' 


— 25° 


— 35° 


Notvis. 


E. ; fine and clear. 




10 66 


13 


2 01 


25 


29 




... A.ii.&ie,p.ii.h»s;y 
... haz7, "mall anow. 




10 


17 7 


2 24* 


23 


38 






12 3 


2 


2 48 


19 


20 




Calm ; fine and clear. 




955 


12 


2 28 


26 


26 




£■ do. da. 




10 


3 


2 39 


26 


28 




do. do. 




U 2 


13 3 


3 16i 


20 


99 




... do. da. 




13 2 


11 12 


4 39 


17 


25 




do. do. 




13 2 


14 S7 


5 58 


14 


18 




... , do. do. 
















... do. do. 




13" 


12 3 


4 3 


4 


+ "2 




NNE. do. do. 




13 8 


18 1 


2 91 


+ 15 






... hazjr, with drift. 




13 30 


15 7 


2 24 


* 


' — 16 




... doudy. 




12 30 


U 


4 34 


+ 5 


— U 




Calm; Sazy- 




11 


3 


1 2U 


_ 8 






... do. 




2 


11 7 


3 44 


+ 15 






£. ; fine and clear. 




12 


12 4 


4 174 


36 


+ 8 




do. do. 




6 


2 32 


2 394 


— 8 






... A.M.flne,p.K.lmzj 


19 


13 


U 8 


1 514 


+ 2 








20 


11 52 


9 35 


2 134 


14 






::: ^^' 


21 


12 60 


17 


2 304 


IJ 






... cloudy. 


22 


12 42 


3 


3 4 


19 






S. do. 


23 


14 4 


13 6 


2434 


11 






... hazy, with wow. 


24 


9 30 


15 4 


I 19 


3 






NW. ; hazy. 
... cloudy. 


25 


12 60 


13 5 


3414 


15 






36 


10 4 


10 3 


2 6 


6 






Var.ida 


27 


11 S 


12 4 


2 15 


12 


zero 




S. ; hazy, with snow. 


38 


11 2 


11 B8 


lfi2i 


11 






E.; do. 


39 


6 3 


2 12 


iaSt 


zero 


+ 17 




K'.Su'fe-"^ 


30 


13 28 


12 


+ 24 


— ' 


... 


Mean, 


11 13 


U 13 


2.S2.44 


— 10.8 


— 10.8 
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T«.|l.>t 


Hutanum, 






W«erli 


EMlrtT 


WMtrty 


Eim^ 


D>jn. 


ST' 


Si- 


ss. 


Jffi.'- 


^1^ 


A,™* 


■^jaK*"' 


i. X, 


,.«. 


AlB. 


Ain. 






B. , 












1 


12 3 


10 3 


1*66 


+ n 


+ 3° 


Not Vis. 


W.i hazy, small inoir. 


S 


U 4 


11 B3 


1 24i 


9 


3 




£. ; squally. 




933 


U 10 


1 43 


9 


3 




SW. ; much drift. 




13 10 


6 33 


6 10 


13 


12 




..- cloudy, with drift. 




13 3 


12 3 


4 58 


9 






E.; fine uid dear. 




13 2 


10 30 


6 43i 


20 


10 


... 


W.) hazv. 
E. ( cloudy. 




13 29 


14 11 


5 26 


20 


13 






13 28 


U 


4 45i 


21 


12 




... hazy.' [snow. 




13 2 


14 30 


i 23 


85 


14 




W.i hazy, cotiistant 




13 2 


U 6 


2 43 


11 






... do. do. 




9 28 


13 2 


1 69 


9 


3 




... do. do. 




13 30 


13 


3 18 


16 


7 




... do. do. 




13 33 


2 59 


4 59 


21 


31 




do. do. 




6 2 


12 2 


2 »6 


9 


18 




... do. do. 




15 2 


13 15 


1 34} 


S3 


14 




... do. do. 




U 20 


3 


3 41) 


22 


16 




N. t do. do. 




IS 4 


14 


3 42 


27 


18 




NE.1 do. do. 







3 3 


3 33 


27 


21 




N. ; do. do. 




14 32 


14 4 


4 S3) 


22 


14 




E. t do. do. 


20 


14 


9 6 


4 48 


31 


17 




... cloudy. 


21 


15 


17 


4 60 


29 


19 




... dn. 


23 


10 32 


2 4 


3 58 


26 


27 




... Kght clouds. 


23 


13 30 


U 2 


4 26 


18 


10 




N.; smaHsnow. 


24 


9 38 


18 2 


4 10* 


19 


19 




Calm ; very fiae and 


25 


11 3 


14 33 


3 65 


25 


21 




N.: overcast {clear. 


26 


12 2 


14 3 


3 59) 


32 


21 




... doudy. 
Hajy, whh drift. 


27 


12 












2B 


12 4 


lo" 


a'ii 


^ 


96 




W., do. do. 


29 


12 3 


1 


I U 


27 


26 




SG.4 cloudy. 


30 


13 13 


14 33 


5 13 


88 


27 




ESE. ; do. 


31 


14 2 


14 34 


3 40 


35 


96 




... ftne. 


Mew. 


12 25 


a 19 


3 44 


laa 


14.8 







It may be well to draw the general monthly rne&n results from the 
preceding Table under one head, as followa ; 





Maw Time 

VBtetU. 


s 


VtrUtfw. 


Man 
TBnp*. 


».«. 


!■.«. 


Juiuary, 
February, 
March/ 


11 46 
11 46 
11 26 

11 13 

12 35 


11 23 

10 43 

11 13 
11 15 


1 38 
3 14 
3 63 
3 44 


— 29*i 

7!»4 



Tioglc 
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The above is a general mean view of these curious observationB, 
and xhc following Table contains the mean results of the expmj* 
menta on intensity. A needle, as we have stated, was kept ^ectfi- 
Cf^ly for the intensity BKjperimenU. These were made and Fes- 
tered every hour, by noting the time the needle requited to make 
60 vibrationg ; and the folbwing Table is a general mean for the 
same hour for all the days in each mcdith. It should be observed, 
however, that, on the lat of May, for some reason not stated, the 
needle was magnetized. The general mean is therefore exclnsive 
c^May. 

Mimth^ and General Mean ItUensitki if the Uoriamtai Magnetic 
Needkfor even) Hour Jar Four Montht. * 





p«.B«.. 


MA«H. 


a™l. 


Maf- 


•sr 


Heui Time 




Man Tl™ 


Hho Tins 




S,lfSK 


lilacs:: 


SgCS: 


b pnftmi- 
inglOvlln- 






aSot. 


55.1 


^ 


aSum. 




A. M. 1 


107&8 


1079^1 


„ 

1008.9 


OlM 


1086.e 


2 


1073.3 


1083.1 


1100.7 




1089.4 


3 


1075.7 


1082.1 


1102.7 


930.7 


1089.1 


4 


loea; 


1SS4.8 


1103.7 




1081.1 


a 


1062.5 


1082.8 


1101.7 


923.2 


I09as 


S 


1089.1 


1082.4 


1106.4 




1090.8 


7 


10B2.8 


1082.9 


110S.3 


929.8 


1083.6 


e 


lOBas 


1083.1 


1109.1 




1093.4 


9 


1080.9 


1084.7 


uoai 


927.6 


1094.2 


10 


1079-5 


1081.7 


1107.1 




1091.4 


11 


1077-9 


1081.9 


1101.9 


923.0 


1089.0 


Noon 19 


1077.1 


1077.4 


1093.3 




1084« 


P. M. - 1 


1076.1 


1074.0 


1092.6 


914.4 


lOSOJ 


2 


1072.7 


1072.9 


110S.6 




1084.1 


a 


1077-9 


1076.4 


1110.2 


905.2 


1087.8 


4 


1077-4 


1073.6 


1090.9 




1080.8 


6 


1073.6 


1073.4 


1094.0 


906.4 


1081-7 


6 


1073.6 


1072-1 


1090.7 




1078:8 


7 


1074.2 


1472.0 


1080.2 


904.4 


1079:1 


8 


I07a8 


1074-0 


IO88.7 




1079.7 


9 


1075.1 


1074.6 


1091.2 


906.0 


1080.8 


10 


1073.8 


1074.8 


1092.1 




1081-3 


11 


1075.1 


1076.9 


1093.3 


011.6 


1082.3 


Midn. 18 


1078.3 


1077-1 


1096.1 




1083.9 



We come now to a highly important part of these experiments, 
and which we owe to a very iiappy thougnt i>f Lieutenant Foster's, 
while pursuing the two aeries we have endeavoured to describe ; 
and which cannot be better illustrated than by using the author's 
own words. The article here referred to is the seventh in the vo- 
lume, and is entitled " A Comparison of the Diurnal Changes of In- 
tensity ia the Dipping and Horizontal Needles at Port Bowen." 
These are introduced by the author in the following tenns : 



• In the above Tabl* a few er 
means, and are corrected. 

JANCAKT — UAXCU 1827. 



I have been detected in obtiuning the 



958 Mr Barlow on ifie Diurttai Variatiott 

" These comparative observationB on the intensity of the dippmg 
and horizontal needles, were made with b particular object in view, 
which it will be proper to explain before giving the debula. 

" It was found by tAMervation, that the intensity of the horizon- 
tid needle was hourly varring. This a[q>eared b^ the remdti aU 
ready given ; but it was doubtful whether this variation of hcmaon- 
tal intensity of a needle, proceeded from an actual variation in the 
inlemdty of the terrestiial magnellnn, or from a variatioa in the 
amounf of hs direction, as indicated by the dip itself. 

" The power of the horizontal needle varying as the cosine of the 
dip, a change to the ameunt of a few minutes in the dip, at places 
where it is very great, would be sufficient to explain all the varia- 
tions of intensity observed in the borizoDtal needle, without suppo- 
sing any change to have taken place in the intensity of the tenes- 
trial magnetic force. 

" The variation in dip, however, if it did occur, was too small to 
. be detected by direct observation j and I failed also to render it sen- 
sible by the application of magnets, as stated in a farmer communi- 
cation. 

" Mv object, therefore, in making the experiments contained in 
the fcdlawing table, was to ascertain, by several series of vibrations 
made with the same needle, mounted alternately as a dipping nee- 
*dl£, and as a horizontal one, whether or not a corresponding varia- 
tion of intensity would manifest itself in these two positions respec- 
tively, as ought to be the case, if the diurnal changes of intensity in 
the borizontAl needle proceeded from a general change of intensity 
in the terrestrial magnetic ^wer. But, on the other hand, if the 
force indicated by the dipping needle should be found to remain 
constant, then it would be equally clear, that the variations of intoi- 
si^ in the hc^ontal needle proceeded ttora an actual change of 
dip<mly. 

" As this question is of considerable importance in the theory of 
terrestrial magnetism, I regret that I had not an opportunity of 
making a more extended series of experiments of this kind; but, as 
tar as they go, they certainly appear to indicate, that the alterations 
of intensity in the horizontal needle, are due rather to a daily change 
in the amount of the dip, than to any variation in the general inten- 
sity of the earth's magnetic force, although some change in this also 
is observable by vibrations of the dipping needle. This explanation 
of the cause of the change of horizontal intensity, it may be remark- 
ed, is consistent with the observations made in Europe, which like- 
wise shew an alteration of intensity in the horizontal needle during 
(he day, but in a much less degree than at Port Bowen. Now, if 
the variation in question really proceed from a change of dip, to the 
amount of three, four or five minutes of a degree, the change of in- 
tensity in the horizontal needle will be leas and less obvious, as the 
dip decreases ; but if it proceed from a change in the actual inten- 
«ty of the earth's magnetism, it ought to be constant in all parts of 
the world, which is contrary to observation. 

" ThefbUowing are the results of these experiments. The table is 
divided into two parts ; the first contains the observations on the 
times of vibration of die needle in its horizontal position ; and the 
second, those on it when used as a dippii^ needle. In the fii^t co- 
lumn of each par^ is inserted the day of l£e month ; in the second. 
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the hour Mid minute &t which the ooservatioilH yrere commenced ; 
the third column of each part contains the mean time In seconds 
taken hj the needle in its different positions, to perfonn one hun- 
dred vibrations ; and, in the fourth, ia inserted the temperature of 
the needle at the time of observation. 



FiasT Pabt, 


Second Part, | 


HORIZOJITAI. 


Needle. 


HoBizovTAi. Needle. | 


















1^ 


Tim^ofcom. 


mcamdi 


Tmp, 




Ttnuofom- 




Temp. 




rfpHfqrm- 


Futo. 








FAr" 






nglMviH 








log 100 Tib. 




Feb. 


H.~r 






i^ 


H. M. 






12. 


A. M. 6 38 


212a« 


—17* 


12. 


A.M. 11 68 


406^4 


—17 




10 54 


2127-6 


—17° 




P- M. 30 


405-7 


—17 




P.M. 1 32 


2078.9 


—17 


13- 


P. M. 3 41 


4iao 


—17 


13. 


P.M. I 42 


aioai 


—17 


14. 


A- M. 10 34 


408.0 


—19 




354 


2162.6 


— 17i 




P- M. 12 


406.6 


—30 


14. 


A.M. 11 21 


208a2 


—20 




8 33 


406.4 


—22 




P.M. 1 14 


2067-7 


—20 




JO 00 


409.0 


—214 




g 00 


2D8S.D 


—22 




11 12 


4oa7 


-21i 


15. 


A. M. 41 


2107-0 


—22 


16. 


A.M- 1 34 


411.1 


—22 




10 48 


2116.11 


—21 




10 32 


410.0 


—21 




P. M. 8 44 


2064.2 


—33 




11 36 


409.8 


—2* 




10 29 


2071.» 


-23 




P.M. B 9 


409-2 


—23 


la 


A.M. 11 4 


2077-4 


-27 




9 43 


408.7 


—23 


17- 


A.M. 10 18 


2071.0 


-^ 




11 15 


409.2 


—22 




11 12 


205^2 


—21 


la 


A. M. 10 38 


409.9 


—28 




P. M. 29 


2079.5 


-20 




11 46 


409-1 


—27 


19. 


A. M. 10 18 


2092-2 


-22i 


17. 


A- M. 9 42 

U S4 

P.M. 1 10 


409.0 
40a6 
409.0 


—22 
—20 
-20i 










19. 


A. M. 10 00 
10 68 


408-6 
40ai 


-23 
_22 


Mean', 


2092-33 


-20i 


' Mean*, 


408.66 — 21i| 



" The above results show, that the mean of all the observed times 
which the horizontal needle required to make 100 vibrations, was 
S092.33 seconds, but that differences appear in these times amounting 
to 94.3 seconds, or i^d part of the interval ; whereas, in the dipping 
needle, in wbieb the mean of t£e times required to perform 100 vibra- 
tions was 408.65 seconds, tbe greatest difference is only 57 seconds, 
or ,',d pert of the interval, irfiich is a much less proportional change 
than the former. 

*' Therefore, as has been stated, the change of iutensity in the hori- 
zontal needle is due, prindpallj', to a duly variation in the amount of 
the dip, not to a real change of intensity in tbe terrestrial magnetic 
force. This, at least, appears to be a legitimate dednctitm from the 
preceding observations ; from which circumstance, and that of the duly , 
variation in the (Urection of the horizontal needle, we are naturally led 
to the conception of a small variation in position of the magnetic axis, 
corresponding to a revolution of the polar point roiind its a 
tion as a c«itre, produced by the action of the sun, on the n 

■ The dip of the needle reiulClng iiom these elements is 87* 48* 8 N. 
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of Ae pwU of the eardi mccmuvely espowcl to its influence. And, 
tnoreorer, it teettiB t>y no means improbable that the annual variation 
of the position of the magnetic pole, may ultimately be traced to the 
•ame nniveriat ca.nee. 

" I have not attempted to enter into any minnte calculations on this 
■ul^eet, but 1 believe it irill be found, that, if tbe radius of the circle, 
deicribed by the pole of the general magnetic axis of ^e earth during 
the day, be suppoeed to subtend at the centre an angle of 2 or 2j mi- 
nutes, it will reconcile, to a considerable degree of precision, nearly ali . 
the obsOTations on the daily variation of the direction, and daily change 
of intendty of tbe horizontal needle, made both in Europe and with- 
in the Arctic Circle." 

In order to' illustrate the very ingenious hypotheses which Lieute- 
nant Foster has thus deduced from the experimenla last reported, it 
will be best to refer to Tig. 1 . In this, P represents the terresbial pole, 
M the magnetic pole of any place L, of which tbe dip and variation 
are given ; join M L, which is the magnetic meridian of the place L, 
and produce M L to /, ir Q L representing the equator ; as also, F L 
be produced to meet the equator in Q, then MLQ will be the me- 
ridian of the place L; and from M draw Mm, perp«Ldicular to ML^ 
Then, confining oui illnstratiooa to the time when the snn ia in the 
equator, the arc Q I, converted into time, will give the ume when the 
enn is on the magnetic meridian of the pbce L ; Q ni, converted into 
time, win give tbe time when the sun is perpendicular to that meridian, 
and, of course, from these may be readily determined the time when 
the son is again oil the magnetic meridian, and when again he is per* 
pendicubr to the same ; let us, therefore, go through tbe necessary cal- 
culations, and see how nearly the several phenomena which have been 
recorded,' agree with the hypotheses in question. 

First, let L represent London, Lat. STSl', dip 70°3l', Long O'ff. 

Here, since tan dip = 2 tan mag. lat. we have -^- — ■ ■ ■ =^ 54°48' 

mag. lat coneeq. ML = 35-12' PL = SS-ag-, and PLM = 24'30' 
variation. 

From these we readily find MP ^ 14*58' colat. of magnetic pole, 
and angle LPM =^ 67°4r = long, west of magnetic pole. In the tri- 
angle LQl, right angled at Q, we have LQ = 5I°31', and ihe tuigles 
QL ; = 24°S0', whence we find / Q = 19°38', which, converted into 
time, gives about 10'< 40™ a. m. for the time when the sun is on the 
magnetic meiidian of London ; and, in a similar manner, we find 
Q m = 55''24' equal to about 3>> 40™ f. m., the time when die sun is 
peipeadicular to the magnetic meridian of London. 

Thete being determined, let us proceed to a compuison of recorded 
pbenomena with the hypotheees in question. Lieutenant Foster con- 
ceives, Hmt the sun, by some influence or other, causes the magnetic 
pole M to describe, in the course of 24 honrs, a little circle about tbe 
mean point M, whose diameter is about 5' or 6', the pole being con- 
stantly deflected towards the sun. Now, first, aocordmg to this snp- 
{Mntion, at 10" 40" a. m. M will be deflected towards L, the magne- 
tic colat. will be diminished, and, consequently, the dip increased ; and 
this increase of dip will induce a less magnetic tntensity on ihe hori- 
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sontal needle, and the least that oi^^t to take place in the 21 hovis, 
and this is preusely the time that the minimum intendtf is recorded 
to take phce. At 10'' iO'^ y. m. we oughti in fibe raaniter, to have 
the greatest intensity, because then the sun will be agaia on the meri- 
dian, bnt its tendency will be to increase the mi^oetic colat., and, con- 
sequently, to dimtniBh the dip. We hare no distinct account of the 
intensity at this hour, but at 9" SO" p. M.* it b greater than at any other 
hour recorded ; we may, therefore, I conoeiVe, feirly state this as a con- 
firraatioD of the agreement of the hypotheses with observations- on these 
cases of intensity. 

Again, at about 3'' 40" p. V; we have seen that the sun is to the 
west of the magnetic meridian, the needle ought, therefore, at this hour 
to have its greatest westerly bearing. This hour agrees very well with 
a number of recorded obserrations, but, in the i«cent obaerrations by 
Colonel fieaufoy, the maximum is sud to happen at V 30™, at least 
this was the time at which he always recorded his noon obserrations. 
Mere, therefore, is some ihscrepance in time ; but the motion of the 
' needle is nearly suspended for some consideivble time about this part 
of the day, and the whole amount is so very small, that I can by no 
means, admit this as an objection to the' hypotheses. It is only by a 
very great number of houriy observations that the exact time of the 
maximum can be deduced ; and where these are most numerous, the 
time is variously stated from 2" to l** p. m. We have no good record- 
ed experiments during the night in London ;'it is only generally said, 
that the motion ot the needle is leas to the eastward in the night thau 
to the westward in the day, and this ought to be expected from the 
hypotheses, for the sun will pass during the night 30° &rther from the 
pole than in the day, and its effects, of course, oi^ht to be proportion- 
ally less. Upon the whole, therefore. Lieutenant Foster's hypothesis is 
by no means at variance with our recorded observations in London. 

Let us BOW submit it to a similar test with the Port Bowcn observa- 
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Here, reEerring to fig. 2. and repeatiiig the ealctilstions aJmdjr mdi- 
CBted, we find, 

PL = le'iff angle FLM = 124^ ZQ = 51°51' 

PM= * Owi^LPM= 102S'Q«i = 2S49 

The two latter, GOnrerted into time, give 3i'40" p. m. for the time 

the enn is on the m^netic meridian <^ Port Bowen, and lO'' 40" a. m. 

for the time when he is peipendicnlar to tbe same. 

It ia remarkable, that these tdmee are neariy the reverse of those in 
London, and cannot, therefore, but ftinush sn excellent test of the hypo- 
thesis in question. According to these the needle ought tojiave its 
greatest westerly variation, which is, however, due to an actually east- 
ward motion at lO** 40" A. m., and its least westerly at lO** 40" f. m^ 
whereas the times stated from a mean of all the obBtnTations is 11" 49™ 
A. M. and JC* 1" V, m^ which is as close an approximation as can he 
expected. Again, according to this calculation, the time of the sun 
traversing the .magnetic meridian, when tbe needle ought to be found 
in its nMural meridian, ia S** 40 P. M. and S** 40" A. M. And tbe 
time stated of the needle passing what is called the mean duly zero is 
&* 15" A. M. and 4^ 37" p. m., and as this time was merely an ap- 
proximate assump^n of the mean meridian by taking it at half the ex- 
treme range for the day, it is far from being unsatis&ctory. 

The times of greatest and least intensity of tbe horizontal needle are 
not 8* well de&ied as some of the other poiotH. By referring to the 
table we have given, it will, however, be found to he greataet from 
about tlu«e or fonr o'clock afternoon to about six or seven ; and least 
at about the same houia in the morning ; and, acciwding to what we 
have computed, these effects should have taken place at 3" 40"^. m. 
and A. M. precisely. 

Upod the whole, therefore, I conceive that the «xperiinents, obser- 
vations, and computations, are very consistent with each other, and 
afford a strong presumption in favour of the hypothesis, particnlariy ~ 
when it is observed, that tbe iltustration has been given wholly with 
reference to the son being in tbe equator ; and that aH the circum- 
stances of time, 8tc., wiD be different when the snn has either north or 
BOutii declination, and thereby produce that kind of uncertain and variabia 
reeulta, which are so strongly marked in the general table. There can, 
moreover, he no doubt, that all the phenomena are modifiml by other 
circumstances, besides those of the sun's motion ; and that, although 
tiie latter is tbe great primuy cause, it is not the only one which is in- 
fluential in producing the changes we have been endeovonring to ex- 
plain. It may be proper also to add a few words with regard to the 
amount of daily variation in different latitudes. 

Lieutenant Foster says, that he conceives a mean radiu^ of about 
2' or S^' for the orlut of the daily motion of the .pole, will agree very 
w«ll with the quantity of duly variation observed in different latitudes. 
We would, however, rather say 2 j' or 3' ; and assuming this, let us 
examine how neariy die observed and computed quantities agree with 
each other. According to this, tbe daily variations at the mi^ietic 
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eqnetor, will be 5' or 6'. In Londoii, the magnetic colatitude being 
S5* ly, it onght to be abont IS- or 15-; at Port Bowen, 1' 5'X, or 
, S° ly, alt which quantities are very conMstent with observationa at ; 
those plscei. 

Again, it follows from the hypothesis, that the daily raiation oughtto 
be much greater, and the change of daily intensity also greater in our he- 
misphere, while the sun has northern declination, dan when bia decline- 
tioit is south, or than when he is in the equator ; because he will thra 
^)ptoacli so much nearer the ma^etic pole than in tbe latter cases ; 
and, in whatOTer way the influence takes place, we may expect it to be 
greatest when its action U most direct : this drcnmstance is also fully 
confirmed by observation. 

There is, howerer, one point, and only one that I am aware of, that 
has the appearance of bebg opposed to the theory, we are examining 
and this in candour onght to be stated. It is this, that although we 
tm^t to find, as we really do, a greater change in the daily intensities, 
as the sun advances to the north, yet the mean daily intensity ought to 
be neariy the same ; whereas, by referrmg to oar tables, it will be 
found to be coDstantly decreeing, from the let of January, when the 
experiments began, to the end of April, when the needle was magnS' 
llzed, witiiont any such change of temperature, as is suffident to ac- 
count for l3ie circumstance. This aoomaly, as it is the only one we 
hare met with, leads us to suspect some other cause, and I think it by 
no roeans-an improbable one, that tbe daily and hourly use of this needle 
for four months, might lead to a det^oration of its own magnetic 
power ; and that some such effect was noticed^ seems probable, by tbe 
needle being re-magnetised on the let of May, particalarly as its in- 
tensity was so much increased by this operation, which could not 
have iiappened, had the needle maintained itself in a state of saturation. 

If this was the case, it necessarily prevents ns from compaHag'the 
intensity of one mtmth with that of another, although the hourly 
changes will be too email to be affected by thie cause. I bare not K 
present made any reference to tbe experiments performed at the Whale 
Fish Islands, because their ntunber is inconsidenble, and they cannot, 
therefore, be siqjposed to^ve the aaroe weight as the preceding, in -a 
case of this kind. It is, however, satisfactory to find, that they stiil 
agree with the hypothesis which has h^n advanced. If we go throu^ 
the same calculation here as in the other examples, we find the mag- 
netic polar distance ML=' 14°; th6 one of the equator 0.1=^ 68*43', 
answering to 4>>> 32n, or 7^28™A.u., the time wbra the sun was on 
the magnetic meridian of Wbale Fisb Island ; and V 32°> .p. m., for 
tbe time when the sun was at right angles to the same, and when, as we 
have seen, the duly variation ought to be the greatest weeteriy. The 
time of maximum is registered from 1'' 10™ to 1** 30™< Again, the 
amount here (the magnetic polar distance being 11°) oi^t to be 3S!' 
or 38', according to our preceding determination, and the quantity ac- 
tually observed on one side of the meridian only as 23'; which, if the 
night easterly variation had been taken, would certainly have brought 
the total somewhere about these Umits. 
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AAer wicb dose accordances as those we have shewn, be- 
tween theory and observation, in so many, and in such distant 
and peculiar ^tuations on the globe, no one can, I think, hesi- 
tate in pronouncing, that that theory, in its general cbar;^(;ter, 
must be correct, although there may be variations due to dif- 
ferent causes, which modify the results, as the wind and odier 
dreumstaiices influence the tides, without, howerer, in any way 
throwing a doubt upon the theory, which makes the moon 
the great primary agent, productive of those daily changes. 
These influencing or disturlnag causes may furnish the sub- 
ject of another commuiucation. This I sba\\ oHKlud^ by exa- 
mining what is the present state of our knowledge, and what 
are our future hopes of arriving at a more perfect knowledge 
of the laws, which govern the [Jienomena of the magnetic needle 
in different parts of the earth. With reference to the former, 
I think we may venture to say, 1st, We know, that, from what- 
ever source' the earth d«ives its magnetian, it is by some in- 
ductive principle, the phenomena which it exhil»t being wholly 
inconsistent with a state of determinate magnetic polarization, — 
" Esfta/ on Magnetic Attraction," p. 208. ; 2(%, I have shewn, 
by an incontestible experiment, that such a powo: may be indu- 
ced in a globe of any matter, and all the phenomena of terres- 
trial magnetism exhibited by the agency of electricity or galva- 
tuam, independently of any magnetic body whatever; 3(%, 
Profea«(H- Leibech has shewn, that such an electric motion may 
be induced in a- body composed of different metals, by merely 
destroying the equilibrium of caloric within them ; and, ith^. 
It is shewn, by the highly valuable experiments of C^Hbir 
Parry and Lieutenant Foster, that a magnetic disturbance is 
actually produced on the needle, and on the general magnetism 
of the earth, through the medium of the solar influence. 

We have thus at least a glimpse of the probable cause of that 
hitherto raysterious, but Invaluable property, of a magnetized 
needle, which disposes it to take up a determinate portion ; and, 
as we owe this conclunon, in a great measure, to the happy 
thought of Lieutenant Foster, which led him to make a series 
of simultaneous observations on the intensity of the horizontal 
and dipping needles, we do sincerely hope he may be enabled 
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to ctnnplete a comparison he has so happly b^un, by being al- 
lowed to pursue his experiments in the eouthern heDoisphere. 

If, as has been said, all knowledge is valuable, that must be 
more e^>ecially ao which cootributes to tbe comtorta, neceHsitiea, 
and preservation of bummi existence ; and tbat a correct know- 
ledge of the theory of Cerrestml magnetism is entitled to rank 
in this class, cannot be doubted, when we reflect, that it would 
raable us to add to the facilities of commerce, to the security of 
navigation, and tend materially to the preservation from ship, 
wreck and death, of those brave men to whom Eng^d b ao 
much indebted for her pre-eminence amongst nations. 

It is a subject, however, which cannot be pursued with ad- 
vantage in the closet ; at least the data must be drawn from ac- 
curate observations made in various and remote situations on 
the globe, which can only be obtained through tbe assistance 
and support of governments,— and no government can be so 
much interested in the inquiry, as that which directs the ef- 
forts of a natitm, whose pride and boast is to be' the first mari- 
time powpr on the globe. The British Adibiralty, then, is the 
rock on which we build our hope for a more complete know, 
ledge <^ the laws of terrestrial magnetism ; and, af^er the Ube- 
ral support it has a^eady given to these inquiries, we feel con- 
fident tbat our hope is not ill founded. 

At some future time I propose to examine the magnetic .ex- 
periments of Captain Sabine, and endeavour to ^ow, tbat 
the theory in question will also serve to explain the anoma- 
lies he found in the deep intensity of the needle in tbe torid 
and temperate zones, and which led him to look for a pole of 
inten^ty distinct from that of direction, — not reflecting tiiat the 
formula be employed was rendered inapplicable the moment he 
assumed the separation. 
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On the Use of a Simple St/phon as a Hydrometer. By Mr 
Hbnbt Mbikle. Commumcated bj the Author. 

xVmono the numenms instrument ftr oompuing w ascertatn- 
ing the specific gravities of liquids, the " pump areometer" has 
been for a considerable time known. This conasts of a syp^n, 
having iu extr^miries immersed in two different Hquids, whose 
specific gravities are to be compared, and having a pump or 
syringe commumcating with the upper or bent part ; so that on 
exhausting a porUOTi of the includf^ Mr, the atmospheric pres- 
sure nuBCB the liquids through heights, which are inversely as 
their specific gravities. The reason of this is obvious, and was 
long ago particularly noticed by Boyle. In the last volume of 
the PAtiosqpAiro^ Magaxtttey is a description of a different in- 
strument, con^sting of a double syphqn, with four paraQellegs; 
into each pair of which, a different hquid b^ng put, with a por- 
tion of air between, the effective columns compresang that (ur 
will be inversely aa their 8pe<^fic gravities. This instrument 
possesses the remarkable property, that if the bore of -the tube, 
however narrow, be uniform, its indications will be entirely free 
from capillary action ; because both extremities of the same 
liquid bemg equally affected by capillary attraction, the differ- 
ence of their bights, or the effective column, is not altered 
thereby. 

It appears, however, that, when the liquids are transparent, 
the syphon may be applied in a still more convenient form than 
^ther of those just mentioned, though, to avoid capillary action, 
the tube in this, as well as in the pump areometer, must not be 
uarrow. Thus, if the legs of a ample glass syphon be immer- ' 
sed in different liquids, the lengths of the columns, depressed 
by the included air, will be inversely as their specific gravities. 
The vessels containing the liquids only require to be transpa^ 
rent, such as glass botUes or jars. Any scale of small equal 
parts may be attached to the tubes ; but it will be still ampler, 
and more convenient, &r corrodve liquors to graduate the tubes 
themselves ; for, in proper hands, a glass tube is as ea^Iy divided 
into equal parts as any thing else. 

But with the assistance of a little calculation, the simple 
syphon may be used iar comparing the specific gravity of an 
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<^iaque liqaid with that of a transparent one, as for instance 

water.* 

Let a be the volume which the lur included in the syphon h;id 

under the external barometric pressure b, and c the increase of 

'pressure occasioned by the immersion which will be proportieoal 

to c*, the volume of air below the surface" of the water ; also let 

e be the volume of water in the bottom of the tube. Then the 

reduced volume of air is -; , and the volume of . the other 

6 + c 

liquid within the tube, is a r— e = ^— e, which 

^ o + c o + c ' 

subtracted from g, the whole contents of the tube under the 

levelof the opaque liquid, gives ^+e , for. the column 

or iur below the surface of the opaque liquid, and if by this we 
divide d, the quotient is the specific gravity sought. - 

In this case, it ix supposed that the bore of the tube is uni- 
fona, 8od that both legs enter their respective liquids at the 
same instant. But when the two specific gravities are very dif- 
ferent, unless care be taken not to immerse the syphon too far, 
some air may escape from the end which descends into the 
lighter fluid. This may also be avinded, by gradually lowning 
the vessel containing the heavier liquor, or rai^ng the other 
whilst the syphon is descending ; but that will seldom be neces- 
sary, and the escfq>e of a little air will not aflect the ampler me- 
thod, to be used when both liquids are transparent. 



On ihe Live Marine Cockles, said to have beenjbund at a great 
distance Jrom the Sea in Yorkshire. In a. letter to Professm- 
Jamkson. By W. C. Teevblyan, Esq. M. W. S., &c. 

[Nearly a year ago, tiiy intelligent friend Mr Witbam of Larting- 
l»n, had tent to him in Edinburgh several specimens of live 
marine cockles, said to have been foond iu a bog, conuder- 
ably above the level of the sea, and fiilly forty miles distant 

* In some opaque liquida, u for exaiaple mercuij', tbe top of the column 
witUn tbe tube nutj be rendered visible by bringing tbe leg of the eyphon 
close to the side of tbe j«i ; in euch cases, no addltionsl cakulation ia re- 
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from tlie sea cout. Since that timcj Mr Withom visited York- 
abire, personally examined the spot, and actually fouad Uve uta- 
rine cocklet, in the situaUon already jnentioned. We are itill, 
however, of ofunion that the live cockles are not natives of the 
hogi and in this view we are.boroe out by the following state- 
ment of Mr Trevelyan.-rEi)0 

XIaving lately been on a visit in Yorkshire, in the neighbour- 
hood of the place where the marine axkles sent to Mr Witbam 
were said to have been found, I took advantage of the opportunity 
to examine the spot, and to make inquiries concerning the fact. 
The result is my thorough belief, that the cardium edvle is not 
a native of the place, and that if specimens of it have been found 
there, they have been put there by some absurd person, fur tlie 
purposing of hoaxing tbe individuals who sent the statement to 
Edinburgh. 

The spot where they are said to have been is a peat-moss 
resting on sand, tbrough which drains have been cut. Tbe te- 
nant (Pratt) on whose farm part of the moss is situated, and 
whohas been there many years, when I questioned him, stud 
that he bad seen cockles at different umes in clearing out tbe 
drains, and desctibed them as being nearly die size i:^ his thumb 
nul, of the colour, and about the some thickness as the wJielka, 
which are ctHumon in the ditches there, some of which he shewed 
me, sad yhich are fresh water hehces (piitris, &c.) ; that the 
stripes were across the shell, from side to ade, not in tbe same 
direction as in the sea^cockle, which he said he knew well, but 
had never seen any, or heard of any being found there, except- 
ing those sent to Mr Witbam. From this description, I was 
convinced that Pratt's cockles were the Tellina cornea; the only 
cockles I expected to liod there, and of them, after a little search 
in the ditches, I found some small specimens. They call them 
cockles, from their anali^y to the manne shells of that name, in 
the same way as tbe helices are called whelks. 

The farm house called Cocklesbury stands on an elevation, a 
short distance from the moss ; andmay perhaps be named from 
. the cockles (Tellina) found there, though I think if it is from 
shells at all that it derives its name, it is from the shells abund- 
ant in the neighbouring limestone, some of which may perhaps 
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have been dug up in unking the foundations. We have in 
Northumberiand a limestone abounding in Terebratula and Ano- 
Diia, the local name of Which is the Cockle-ehell limestone. 

In a moss much resembling this, at Kirby Ravenswath, in the 
Bauie neighbourhood, now draining, I found the same shells be- 
low the peat, which is about four feet thick, resting on a aandy 
clay. Formerly it has evidently been covered vrith water, fum- 
ing the principal defence of Eirby Ravenswath Castle, which it 
partly surrounds. 



Notice of Fresh Water Jbund in the Sea at a great distance 
Jrom the land. By D. Buchanan, Esq. (In a Letter to 
' Professor Jameson.) 

J. HAva received your letter of the l6th, in which you request 
me to^ve you an account of my voyage to Chitagong, during 
which the singular circiunstance of our finding fresh water so 
far from land occurred. Not having thought much of this at 
the time, I fear I may have forgotten some f^the drcumstancea 
atteodiog it, but all that I do recollect shall be communicated 
to you. In the banning c^ Sept^nber 1^24, 1 embarked with 
the other officers of our regiment, in a country ship (having 
most of the oilicers of his Majesty's 54th R^;iment on board), 
for Chittagong. We saQed out of the Madras Boads with a ' 
fair wind, which continued for four days ; but, on the fifth, we 
were becalmed, and continued so for fourteen days, having had 
«ily once or twice a very slight breeze, which never lasted 
liniger than a few hours. It was towards the end of this calm 
that I observed a very strange ^pearance on the surface <^ the 
glassy ocean. It seemed to be furrowed m several directions, 
and much o^tated in these furrows, so that, when the f^p was 
drifted into these parts, ^e was driven about in all directions. 
On tbe night of the 14ith, a breeze sprang up. Owing to our 
unexpectedly tedious passage, we ran short of provisions, parti- 
cularly of water. You may suppose what was our joy and as- 
tomshment the next morning, in taking up the water alongside 
to wash decks, to find that it was fresh, and much more palata- 
ble than that which remained in our casks, which were imme> 
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diately replenidied with it By this day^B observation we were 
1S5 miles from Chittagong, end about 100 from the Dearest part 
of the Junderbundfi. The water was of a more yellow tinge 
than in most parts of the bay ; and those who drank a great 
deal Xj{ it, su^red fix>m it afterwards. 



Description of Anatma vtVoaiugcula, a new Spmeg, and of 
Fenentpii Nuclew, a Species new to tke British Fcama. 
By Mr William Macgillttkay, M, W. S., 8ec. With 
Figures. Communicated by the Author. 

I. AmaTIKA TILLOSIITSCULA. PL I. fig. 10, 11. 

Spec. Char. — A., testa ovata ventricosa, insequivatvi, anitue 
subtruncata, rugosa, minutissime granulata. 

Description. — Shell ovate, ventricose, inequivalve, with the 
umbones nearer the anterior extremity, the posterior extremity 
rounded, the anterior subtruncate, thin, fragile, diaphanous, 
transversely wrinkled, white, slightly tinged with yellow. Right 
valve larger, and much more convex, with a more prominent 
umbo; umbonesdirectiy opposite; ligament double, the external 
shorL One transverse scarcdy prominent tooth in each valve, 
resembling an incrassadon of the margin, immediat^y behipd 
which, and directly under the umbo, is a deep sulcus. Poste- 
rior.extremity shut close, anterior hiant. External surface co- 
vered with very minute prominent points, which, to the naked 
eye, are not individually dbtingui^iable, but aggregately pro- 
duce a dull or lustreless' appearance; internal surface smooth- 
ish, shining at the ends, glimmering about the middle. 

It will be perceived that this shell is closely allied to A. mya- 
Us of Ijamarck, which is Sfya pvbeacetts of Turton, as well as to 
several others, such as Anaiina trvncata of Lamarck, It would 
be tedious to enter into all the explanations necessary for the 
accurate disUnction of species so intimately connected. Our 
British conchologists have sadly puzzled themselves with this 
genus, which they have most injudiciously stuck to the genus 
MyOt after Linnaeus's exwnple ; so that, to clear up aJI diffi- 
culties, would require a monograph. 
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Hr AM's Account of the Capture of an Orang-Outang. Sli 
The individual figured is from the Island of HairiB, and is 
the largest in my possession. 

S. Venebufis nucleus. Lamarck Syst. v. p. 507. PI. I. 
fig. 12, 13. 

Spec. Char. — ^V. testa orata, extremitatibus obtusa, ad uni- 
bones laevigata, transverBe rugosa, loo^tudinaiiter striis minu- 
tisamis decaasata, latere antiqo lamelloso. 

Description. — Shell broadly ovate, subrbomboideal, rounded 
at both ends, with the umbones close upon the posterior extte- 
n;iity, thick, transversely wriidiled, longitudinally very minutely 
striate, the umbones smooth and shining, the astenor extremity 
lamellar. Colour yellowish-white. Left valve with three, right 
with two teeth, much resembling those of Vema puUattra, but 
shorter. Anterior extremity a little hiant. Internal surface 
smooth, shining, white^ with a purple spot at the anterior extre^ 
mity. 

It is allied to, but very distinct from, Montagues Vetms per- 
Jbrana. ^ 

The spedmen figured is from the Island of Scalpay, in Har- 
ris; but I have seen one from the same place more than double 
the dze. 

Of the species here described, the first is supposed to be new ; 
the second to be for the first time ascerbuned as British. 



Account of the Capture <^ a colossal Orang-Ovtamg in the 
Island qfSwnatra, and Description of its Appearance. By 
Dr Clabk Abbl. 

J.N the Hunteriao Museum there was, and probably still is, 
the arm of an orang-outang, which many years ago excited the 
curiosity of naturalists, and induced tiiem to infer that it be- 
longed to an animal exceeding in height the human spedee. 
That arm, we doubt not, belonged to the species here noticed 
by Dr Abel, ot which the following accounts, extracted ftom 
the fifteenth volume of the Asiatic Hesesrches, cannot but be 
^d with much interest. 

The individual described by Dr Abd was captured in the 
woods of Sumatra. 



STS Dr Abel on ihe Capture ^a cobusai Oreng Outang. 

Capture of the Animai. — The following sboct history ol the 
circumstances under which the animal was found, and of the 
node of taking him, is drawn up from accounts which were ftir- 
nished to Dr Abel, cither directly or indirectly, by persons con- 
cerned in his capture. 

A boat party, under the command of Mesera Craygyman 
, and Fish, officers of the brig Mary Anne So^ia, havii^ landed 
to procure water at a place called Ramboom, near Toununan, 
en ihe nOTth-west coast €4 Sumatra, on a spot where there was 
much cultivated ground, and but few trees, lUscovered on one 
of these a gigantic animal of the monk^ tribe. On the ap- 
fMnach of the party he came to the ground, and, when pursued, 
flou^t refuge in another tree at some distance, exhilHting as he 
moved, the appearance of a tall man4ike figure, covered with 
sinning brown hair, walking erect, with a waddling gait, but 
somrtimes accel««ting his motion with his hands, and occasion-, 
ally impelling himself forward with the bough of a tree. His 
motitm on iite ground was plainly not his natural mode of pro- 
gresfflon, for even whea asdsted by his hands or a stick, it was 
slow and vacillattng : it was necessary to see faim amongst 
trees in order to estimate his agility and strength. On being 
driven to a small clump, he gained by one spring a very lofty 
branch, and bounded from one branch to another with the ease 
and alacrity of a common monkey. Had the country been co- 
vered with wood, it would have been almost impossible to pre- 
v«lt his escape, as his mode of travelling from one tree to ano- 
ther is described to be as rapid as the prc^^ss of a swift horse. 
Even amidst the few trees that were on the spot, his movements 
were so quick that it was very difficult to obtain a settled aim ; 
and it was only by cutting down one tree after another, that hia 
pursuers, by confining him within a very limited rang^ were 
enabled to destroy him by several successive shots, some of whic}, 
penetrated his body and wounded his viscna. Having received 
five balls, his exertions relaxed, and reclining exhausted on one 
of the branches of a tree, he vomited a considerable quantity of 
blood. The ammunition of the hunters being by this time ex- 
pmded, they were obliged to fell the tree in order to obtain him, 
and did this in full confidence that his power was so &r gone 
that th^ could secure him without trouble, but were astonish- 
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ed, as the tree was falling, to see him effect his retreat to ano* 
ther, with apparently undiminished vigour. In fact, they were 
ohliged to cut down all the trees before they could drive him to 
combat his enemies on the ground, E^ainst whom he still exhi- 
bited surprising strength and agility, although he was at length 
overpowered by numbers, and destroyed by the thrusts rf spears, 
and the blows of stones and other missiles. When nearly in a 
dying state, he seized a spear, made of a supple wood, which 
would have withstood the strength of the stoutest man, and shi- 
vered it in pieces ; inthe words of the narrator, he broke it as if it 
had been a carrot. It is stated by those who aided in his death, 
that the human^Uke expression of hia countenance, and piteous 
manner of placing his hands over his wounds, distressed their 
feelings, and almost made them questi(»i the nature of the act 
they were committing. When dead, both natives and £tu:o- 
peans contemplated his figure with amazement. His stature, at 
the lowest computation, was upwards of six feet ; at the highest, 
it was nearly eight ; but it will afterwards be seen that it was 
probably about seven. 

In the following description, which I give in the words of 
my informant, many of my readers will detect some of those 
external conformations which distinguish the young eastern 
orang outangs that have been seen in Europe. The only part 
of the description in which the imagination seems to have injur- 
ed the fidelity of the portrait, regards the prominence of the 
nose and size of the eyes, neith^ of which are verified by the 
int£^>unents of the animal^s head. " The animal wad nearly 
dght feet high, and had a well-proportioned body, with a fine 
broad expanded chest mid narrow waist. His head also was in 
due proportion to his body ; the eyes were large, the nose pro- 
minent, and the mouth much more capacious than the mouth of 
a man. His chin was fringed from the extremity of one ear to 
the other, with a beard that curled neatly on each side, and 
formed altogther an ornamental rather than a Mghtfid appen- 
dage to his visage. His arms were very long, even in propor- 
tion to his height, and in relatimi to the arms of men ; but his 
legs were in some respects much shorter. His organs of gene- 
ra^on were not very conspicuous, and seemed to be small in 
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S7^ Br Abel on the capture ^a Q^oaial Orang-Outang, 
proporticpn to his size. The hair of his coat wa« tonooth and 
glossy when he was first killed, .and his teeth and appearance al- 
together indicated that he was young, and in the full posseemon 
6i his physical powers. Upon the whole,^ adds his lHognf>herf 
" he was a wondarful bea^ to behold, and- there was moee in 
him to eTtcite amazement than fear." 

That this animal showed great tenacity of life, is eridHit 
from his survivuig so many dreadful wounds ;. and iiis peciili»- 
rity in this respect seems to have been a sul^ect of intense sur- 
prise to all his assailants. In reference to this.poant, it may be 
proper to remark, that, after he had been carried on hoard ship* 
and was hauled up ioi the pui^se. of being, akiimed, the first 
strolce of Uie knife on the skin of the arm produced an iintan<- 
taneous vibration of its muscles, followed by a convulsive con- 
traction of the whole member. A like quivering of the. mus- 
cles occurred when the knife was applied to the ^dn of the 
back, and so impressed Captain Comfoot with a persuasion that 
the animal retained his sensibility, that he ordered the process 
of skinning to stop till the head- had been removed. 

It seems probable that this animal had travelled from some 
distance to the place where he was found, as his It^ were co- 
vered with'mud up to the knees, and he was considered as great 
a prodigy by the natives as by the Eun^ieans. They had ne- 
ver before met with an animal like hini, although they Uved 
within two days' journey of one of the vast and almost impene- 
trable forests of Sumatra. They seemed to think that his ^>. 
pearance accounted for many strange noises, resembling screams 
and ^outs, and various sounds, whieh they could neither attri- 
bute to the roar of the tiger, nor to the voice of any oth^* beast 
with which they were familiar. What capability the , great 
orang-outwig may possess of uttering such sounds does not ^>- 
pear, but this heUef of the Malays may lead to the capture of 
other individuals of his species, and to the discovery of more in- 
teresting particulars of his conformation and habits. 

The only material discrepancy which I can detect in the dif- 
ferent accounts which have been ^ven of this animal, r^ards 
his height, which in some of them is vaguely stated at from 
above dx feet to nearly dght. Captain Comfoot, however, 
who favoured me with a verbal description of the animal when 
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brought on board his ship, sUted that " ))e was a full head 
taller thap imy man on board, meaauiiig aevea feet in nhat 
might be called his ordinaiy etandiDg posture^ and. ei^t- feet, 
when suspended for the purpose of being altinned." ■r-, 

The following measurements, which I have carnally: made 
of different parts of the animal in the Society's Museum, go far 
to determine this point, and are entirely in favour of Gi^tain 
Comfoofs accuracy. The skin of the body of the animal, dried 
and shrivelled as it is, measures in a straig^ liae from the top 
of the shoulder to the part where the ancle ha* been removed, 
5 feet 10 inches, the perp^idicular length of [be neck as it is 
ihthe preparation 3 J inches, the length, of the head from the 
top of the forehead to the end of the chin Qiint^ies, and the 
length of the skin still attached to the foot from its line ctf sepa< 
ration from the legs 8 inches ; — we thus obtain 7 feet 6 J incites 
as the approximated height of the animal. The natural bend- 
ing posture of the ape tribe would obviously, diminish- ^e 
height of the standing posture Ju the Uving animal, aod pro- 
b^y reduce it to Captain Comfoot's measurement of 7 feet, 
whilst the stretching that would take place when the animal 
was extended for dissection, might as obviously increase his 
length to 8 feet. 

(To be conHnued.) 



On the Lead Mmes in the South qf Spaiih 

X H!E metalliferous limestone pf the South of Spain is so ridi 
in galena, as to furnish, even in the pree^t imperfect state of 
mining in that country, about S0,000 tons of lead, a quantity 
□early equal to half of the total produce of the lead mines of 
England (45,000 tons). It is worthy the attention of the lead- 
mine owners in England, that those of Spain xonsider themselves 
well paid if they get L. 19 sterhng per ton, on delivery in Lon- 
don ; and that the quantity actually made will go on increasing, 
as the population becomes more numerous, or as the power of 
machinery is substituted for manual labour. The introduction 
into this district of machinery from England, also deserves the 
most serious consideration, as it would not only give the great- 
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est stimulus to the lead trade, but Tould also enable those vho 
have lately discovered valuable iron mines near Marbella (2S 
miles south-west from Malaga, and not 4 miles from the sea), 
to ruin a branch of trade almost exclusively in our hands, name- 
ly, the construction of iron-hoops for barreb, be. for which, in , 
a wine-country, there is a great demand. It is certain that th«e 
are now in Eng^d agents employed for the purpose of pur. 
chasing machinery for the owners of these mines, who are only 
waiting for its arrival, and for that of an EogUshman to super- 
intend it, to commence their projected manufactory. Having 
stated this much, I may now ask, how far we might be justified 
in refusing the introduction of machinery to a country, which 
rigidly prohibits almost every article of British manufacture; 
and charges the few that are permitted with such exorbitant 
duties, that they can only be smu^ed into it P' Should the 
jmihiUtion ct machinery be deemed expedient under the above 
circumstances, it would be necessary to prevent any being sent, 
as it now is, when intended for Spain, to Gibraltar, under the 
idea of this being an Engli^ and a &ee port. Every one knows 
that there are neither mines nor manufactories «n the rock (^ 
Gibraltar ; it is therefore absurd to make use of such a pretext 
for the introduction of machinery into Spain, thereby enabling 
that country to rival us in interesting branches of our commerce. 
I am of opinion, that the captain of this port, who is now a Ma- 
gistrate, and is empowered to visit every ship in the bay, ou^t 
to be directed to sdze any machinery he may discover; for, as 
it cannot be intended for Gibraltar, nor for English interests, it 
is evident, that its being put into the bill of lading as destined 
for that port, is a mere stratagem ; and it no sooner arrives there, 
than it is transferred to another vessel, to be landed at some 
place along the coast. Political economists will perhaps say, 
that if our machinery enriches Spaniards, they will purchase 
more of our articles. As a general principle, this I admit ; but 
when we know that almost every British article of trade is slricu 
ly prohibited (even coals, although there is not a single coal- 
mine wrought in the Spanish Peninsula), 1 cannot help think- 
ing, that such prohibitions on their part should be followed by 
^milar prohibitions on ours, with respect to articles so likely to 
operate to our immediate disadvantage, and that they call for 
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l^sJative interference, as being subverave of free trade in 
general. H. Witham, Esq. F. B. S. E. &c . 



Letter of Prtfessor Bocklawd to Proctor J^ksson, and t^ 
Captain Sykss to Pro/essor Bvcki^nd, on tke Interior o^ 
the Dena qflivirtg Hyeenas. 

DeauSir, Owfbrd, SOt MarckXmj. 

Xn the 4th votume of the MemtnrB of the Wemerian Sodety of 
Edinburgh, a paper has been printed by Dr Knox, in which he 
exi^esses dmtbts as to a drcumatance I have innsted on in my 
history of the Cave of Eirkdale, namely, Uiat it ia the halst of 
living hy«nas to drag home th^ prey to Uie interico' of th^ 
dena. 

These doubts he allows are founded only tm the two nega- 
tive facts, that, during his reridence at the Cape, he has never 
seen byienss engaged in the act of dragging dead carcases into 
their den, nor ever examined, or caused to be examined, the in- 
terior of their habitation, to see what may be its contents. He at 
the same time candidly admits, that negative evidence is never 
reckoned so good as positive ; and that, after all, my them^ is 
periiaps the best hitherto offered. 

In No. S8, also, of the EtUnburgh Philosophical Journal, 
Dr Fleming contends, it is more probable that the bones dis- 
covered in the cave of Krkdale have been drifted in by water, 
than gradually accumulated by the agency of hyenas that once 
inhabited it ; and adds, that *' the evidence proving the Kirk- 
dale Cave to have been an AntedUuvian Den, seems in all its 
parts so deficient in preasion, as to warrant the rejection of that 
hypothesis it had been produced to support." 

As in cases of this nature, where the quesdon is concerning 
facts, the evidence of accurate and independent observers is most 
competent to decide the point at issue, I subjoin a copy of a 
letter I have lately recdved from Captain Sykes, a friend of 
Dr SomerviUe, now on service near Bombay, who has recently 
been'investigating this subject. From his observations, it appears 
that the interior of a living hysena's den, presents an exact 
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fac-^imile- of the manned ante^luTiaii renaiuns that occur ia the 

caves of Eirkdale and Tocquay. 

- My Dkah Sir, Poona, iith Jane^iS2e. 

Yoar commiseion with respect to the hynna has not been executed 
probably with (fie promptitude you anticipated, but, in tmtfa, it, was 
only in toy last campaign I was enaUed to meet wilh e, hysna, to ea- 
tiafy myself fully with respect to the habits of this beasL At the pre- 
aent moment, from having examined the dena of bytenaa in three diffe- 
rent diatricta, I can state to you confidently, that these animals do car- 
ry wiA th?m itlto'fKe MceBBed of their dens their prey, or such parts 
of their prey, as the narrowneaa of the entrancee and paaaagea of their 
abodes will admit. I first examined some dens'in the face of a hil} 
about eighteen nrileB north of Poona in March 1625, near a place caDed 
Mablocmgai The reekiti^ss of tbe ground disabled me from laying 
them open, but I pulled out myself, from some feet within the en- 
trances of two dens, several bones. , Bones also lay strewed shout the 
moulher'oF the deos, but' not iii uiy great quantity. The hyaenas 
evaded our pursuit, and tbe plans we laid to entrap them for some daye, 
although they had the courage to come for two succeisire nighta'and 
devour more than three parts of a dead pony I had draped to about one 
hundred yards thim my encampment. Subsequently to this period, I 
had Dbt an opportunity of examining another byiena's den until the 
SSd December 1B25. Being then encamped at Kowta, in the Pabool 
district, a den was pointed out to me ^out three and a half miles S. 
by E. from the village. I fonnd it situated on the bank of a water- 
course. ' The den had several entrances and outlets. I had these care- 
fully closed, and trusted I bad Secured the animals within. The d^tli 
of calcareous aoil on the banks of tlie water-course led me to expect 
that I should not meet with any impediment in laying open thta den. 
Leaving a tiian to watch until I could send a sufficient number of my 
people widl tools to i£g at it, in the course of a couple of hours I set 
fimrteen men to work, and in a few hom^ more the whole den was 
laid open to tbe day ; they had closed it up before the hvaeoas had re- 
turned home, and therefore did not meet with them. We found the 
den to TOtisiit of several passages on two different levels ; some of 
these tern^oated in the exits and entrances, others in small cbambMs, 
not of any determinate form. In the lowest passage, at the depth of 
several feet from the smface, and 18 feet trom the nearest eDtrance, I 
found numerous bones, broken and whole. These bones appeared to 
be those of the camel, bnfialo, ox, hog, dog, tind sheep ; but you will 
he enabled to judge for yourself, as I have sent you some of them dog 
out of tbe den. At 24 feet from the entrance I took out the lib of 
an ox. Not near ao many bones were found outside tbe den as inside, 
some fbw only were lying about the mouths of the northern entrances, 
and none wbaterer in thfr bed of the water-course below the southern 
entrance. The latitude of this den is ] 8° 2 1" N. nearly ; and Longi^ 
tade 74° 34' E. The country near is amygdaloid greenstone in hori- 
zontal strata, end the elevation of the dens above tbe sea, determined 
hy the boiling iemperature, is 1650 feet. 
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I had dnoM deBpHirtfd of getting yi>u the akeleton of a hytena, 
when fortUBBt«ly, ea my macdi fMxa the Fabool to Cheencholee,- ok 
the I4th February 1826, I mw a large male and a female bwkiiig im 
the sun, with a couple of good sized cubs tunibliiig about them. The 
couDtiy ua table land, and perfectly open. The beasts were about, 
half a mile from the road. I was obliged to approach them withoafc 
di^tiise or concaalmeDt. Aa I Beared them, tbe cubs disappeared in 
the dea, and the female walked alowly away; but die male waited 
very coolly until I got within a hnndi-ed yards of bint, when a ball from 
my gun brought faim down. I had shot him through the shoulder, 
and oa riuming up to' him found he had sufficient strength left to 
more ; and fearful he would get into his den, distant only five paces, 
I put a ball through bis head. I regret this now very much, as it broke 
the aknll into fragments, and it will occasion you. a good deal of trouble 
to putlhen) together again. My people had most of them passed on 
to the Bew ground of -eocsmpment eight miles distant; and as itwas get- 
ting very hot, 1 did not think it necessary to dig out the cuhs. The 
hysma bmily I found had been regaling themselves on the remaius of 
a jackass, some of whoso hones, with the half putrified flesh on them, 
were lying about. The rest of the animal was doubtless in the don, as 
I pulled out from one of tbe passages a hind-leg and haunch, with part 
of tbe flesh on it, which the hysenas had been disabled from taking in- 
to tbe recesses of the den, by the 1^ having stiffened into so angular a 
form, as not to admit of its passing wliere die rock narrowed. 

I have to remark a v«y singular tact with respect to the habits of 
these carrion beasts. It was evident from the accumulation of dung on 
the same spot, in a hollow about ten feet from the entrance of the den, 
and from this substance not being found in any other place, that these 
beasts, young and old, resorted rt^larly to a chosen spot ; in short, 
that they had thought it necessary, in their domestic arrangements, to 
render a spot sacred to the goddess of filih. A very few words will 
uow dose tbe hysna's history. The beast I had killed was taken to 
my tents, carefully skinned, and tbe skin cured in the natire way, by 
being rubbed with turmeric and salt, and subsequently with thick acid 
milk. Tbe flesh was boiled off the bones ; and the skeleton, skin, and 
some of die bones found in the several dens, were paclied into a bos ; 
put on board the Pyramua, and directed to you, and 1 trust you will 
receive tUe box almost as soon as yon get my letter. I have omitted 
to remark, that porcupines' quills are comtnonly found in hyenas' dens; 
these animals, therefore, must be their prey. The hyenas, dtbough 
eomeumes as large or larger than a stout mastiff, contrive to creep 
along vMy narrow pass^es In their dens. I have futher only to re- 
mark of the hyena, that it is a cowardly beast It never attacks where 
there is any risk; and, when chased and driven to extremity, submits 
to be killed almost without resistance. When the beast does bite, and 
gets a fur hold, the power of the jaws is so great as to admit of their 
fiacturing any bone of a horse or an ox. 

(Signed) W. H. Sykes. 
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To the above lett»- of Captaia Sykes, I add no ftulher note 
or comment. Your readers will judge for themselves hoir far 
it may confirm the theory I have proposed in my ReliquicB Di- 
hiviana, to explain the accumulation of teeth and bones in the 
£ave of Kirkdale. 

P. S.—1 beg to correct an omission that occurs in No. 
XXVIII. of your Journal, p. 363. in the description of frag- 
ments of gnawed bones, from the cavern of Kent's Hole, near 
Torquay, that are stated to have been sent to the Edinbutgh 
Museum by tnyself. They were only transmitted through me, 
and at my request ; but they were both discovered and present- 
ed by the Reverend J. M'Enery of Torquay, a geoitleman who, 
during two years' past, has exerted himself with the greatest 
zeal and success in exploring the contents of this cavern, and 
who has formed the most extensive and most instructive collec- 
tion of gnawed and mangled fragments of skeletons of antedi- 
luvian animals, that has yet been made. It is highly gratifying 
tt> me to add, that the conclusions he has drawn from his own 
independent obsa-vatioos in the lai^er cavern of Kent's Hole, 
are in perfect harmony with those I had founded on a display of 
amilar phenomena, though on a less extensive scale, in the cave 
of Eirkdale. 



On the groaith and preparation <^ Strata used in the Tuscan 
Trade*. 

.X HE following observations have been extracted from some 
valuable communications which have reached the Highland So- 
ciety from Mr H. Hall of Floraice, Mr Boswell of Kingcausie, 
and othors ; and will perhaps affiird information on some points of 
management in the growth and preparation of the straw used 
in the Tuscan trade, which may not yet be quite familiar in this 
country. 

" The seed from which the straw for plaiting; ia growD, is a small 
round grain of wheat, called grano marzuolo, or more properly grano 
marzolano. It is so called from being sown in the month of March, 
and differs from common wheat in' appearance, from its rounder and 

• E»tracted ftom the printed List of Premiums of the Highland Society 

of Scotland for 1827- 
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sborter shape. It is on error to enppose, that hats are made from rye, 
(V any other grain in Tuscan}'. Ttus marzolano straw is cultivated 
for the sole purpose of being made into hsta ; and ig grown chiefly in 
the viunity of Florence, and on the hills on both sides of the valley <^ 
the Amo. "Die growth of the straw is thus almost exclusively con- 
fined to a limited part of the province of Tuscany. A few years ago, 
tlie Pope, aware of the source of wealth which dis mannfactvre pro- 
duced in that, quarter, attempted to introduce the culture of it into his 
States. From the habits of the people, difierence of soil or climate, or 
from all these causes conjoined, the plan did not succeed ; and the 
Grand Duke of Tuscany having now dlowed the [trepared straw to be 
exported, the idea of coltivating it elsewhere seems to be altogether 
dMfidoned. Tuscan women, in the mean time, have settled themselTes 
in varioua places, such as Vienna, Petersbuigh, &g>, where they carry 
on -the mimnfaGtare with straw grown in Tuscany. 

" The seed is sown on good ground, but not rich ; some sow it on 
poorish land. In general, vines and olives bonnd the fields in which it 
grows, or are planted at intervals la the interior of these fields, like or- 
chards in this conotry. The practice in sowing flax is known to every 
^riculturist ; and nearly the same holds in regard to the marxolana, 
where the qualities especially to be obtained, are finenras, tenacity, and 
toughness. 

" To obtain the first, it is sown so thick, that each blade touches 
another. Manure is never made use of on the ground to be under 
marzolana. The seed is sown on the ground in a flat state, and a per- 
aon must be taught the method of sawing it, which is done " under- 
hand." The seed is then covered in, by hoeing the ground with a 
draw-hoe, about three times the size of our common turnip-hoe. This 
is done as near the first of March as the season will permit. From the 
berinning to the middle of July (according to (lie season), it is ready, 
which is known by the ear being fully shot, but before it is formed in- 
to grain. The plant is then, if a good crop, eighteen inches in height. 
The straw is not cut, bnt plucked, by main force from the soil, and 
(hen exposed for the purpose-of bleaching, not in bundles, but scattered ' 
about in meadows or gravel grounds, exposed to the evening dew and 
the midday sun, until it is perfectiy yellow ; bnt constantly watched, to 
gather it together, and put it under coter at the least appearance of 
rain, which would spoil it, and make it turn out completely speckled. 
After it is sufficiently bleached, it is tied in bundles, and brought to the 
manufactory, where children are employed to pluck the only part of die 
straw which- serves for plaiting, that is, what is comprised betwuct the 
ear and the first joint in the stalk. If the weather is fine, in fifteen 
days after the crop is pulled, it will be ready to work into plait, 
" trecde," as it is called. The natives eay, that the dew tends greatly 
to whiten it ; but if any rain falls it is ruined. The manner of separat- 
ing (be top joints is by a smart jerk of the hand. These are made up 
for sale, and the remainder thrown t« the dunghill, for no animal will 
eat it. 

" To obtain the whiteness so much prized, the straw is smoked with 
sulphur previous to being worked ; the plait is also smoked, and, lastly, 
the hat. About Sienna, the process is simply a little sulphur set on 
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Era in the bottom o{ a large chest, bonchea of the strew being placed on 
long hasel rods kcrom, and the lid ehut down. Eteenliere, the articles 
«« described u being placed in « bduU doqe room, in w4iicb a cdiafii^ 
dish of Bolphur is placed and let fire to. Sometimes the (qveration re- 
qaires to be done twice before it succeeds. 

" The strew for use is dasaed or stapled like our wool. Children or 
inferior bands, woif( the cottree Aiek etrwr, wUle good bands woric the 
fine only. Whether fine or CMUW, tt is only U)e part on which the 
spike grows that is made nse of, and it is always the same plut, con- 
sisting of thirteen straws, which is worked. In the fine plait, there is 
a very great waste of str^w, as they reject at] that is in die least too 
dick, and they cat oif a considerable part of the strew iritere it comes near 
the flower s[Hke. Fme phit isiwt accounted good, unless very much 
drawn together, for which end it is wwked very wet. The bunches of 
straw are always put into a small jar filled with cold water, which 
stands beside tie worker. After being smdced and pressed, the plait 
is made up into hats by women, who do nothing dsie ; it is put toge- 
ther by the edges, not overlapped. On the operation of preenng a 
great deal d^iends. Tlere are only two good machines for that pur- 
pose in the cooBtty. 

" Snch is the prectice for procuiing iha hat-straw. What they sow 
for seed is in oUier ground : Not one-fourth of the seed is used, and 
the grain is allowed to come to maturity in the usual way. It is stud 
to be a capita] wheat for vermicelli, macaroni, &c and also for making 
into bread. 

" It ought to be taken into view, that, for tbe use of the maonlac- 
ture in Scodand, the sUnw shontd not exceed (Hte-ei^tecnth of an 
inch in diameter. When coarser, itdoes not answer the market; and 
mudi of the very finest straw is not required, because the bonnets made 
bmn it are too «zpensire." 



lUmarks on Dr LeUia'a ObservaHont on the Artie Sea and Ice. 
In aCommumcstioii'fTom the Rev. Mr Scobesb'y to Professra- 
Jameson •- 

Vn reading Dr Latta's " ObservatitmB on the Arctic Sea and 
Ice -f-,^ in the last number of the Edinburgh New Philosophical 
Journal, I was rather surprised at the following hasty, and, 
if I mistake not, unwarrantable remark. Speaking of the cli- 
mate of _£pitzberg^, Dr Latta refers to my Account of the 
Arctic Regions, saying " Mr Scoresby, biassed by the indica- 
tions of the thermometer, reasons himself into the supposition, 
that the climate, during summer, is more temperate than even 

' Head be&ae the Wemerian Society, 10th March 1837. 

t Edinburgh New Philosophkal Journal, OctDber..-I)ecember 1826. 
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Scotland, and gives to the circle of perpetual congelatitm an al- 
titude of 7791 feet,— a statement cmitnidicted by facts.^ 

Nov, in this bold renmrk, Qr Latta first aacribeB to me 
a statement I never made, that I am aware o^; then Uuntly 
says, that it is contradicted by facts ! I do mention it, in- 
deed, as a remarkable circumatuice, that, aa mountains of 3000 
feet elevation in Spitzbergen, the snow sbould sometimes be 
wholly dissolved at their summits, when, in so much lower a 
latitude, Ben-nevis should occasionally exhibit a crest of snow 
AroughoDt the year (Vol: i. p. 123,) But I nowhere reason 
myself into the supposition that the climate is therefore warmer. 
I only reason that " the iipper line of congelation, jwhere frost 
perpetually prev^ls,'" is much higher on the Arctic lands than 
was to have been expected from its mean temperature. And, 
applymg the known law of diminution of temperature, on 
ascending in the atmosphere, to the summer heat of Spitzbergen, 
I observe, that " it will require an elevation of 7791 feet for 
reducing that temperature to the ireezing point i" and hence X 
reckon this to be about the altitude of perpetual freezing,— 
p. 136. 

What fiicts Dr Latta can bring forward, to shew that a thaw- 
ing tanperature never occurs so high, I know not ; especially 
when, by observatirai of tlie thermometer, I found the tempera- 
ture in Spitzbergen so high as 37° Fahr. at mid-nig^t, at an ele- 
vation of about 3000 feet. 

Not thinking it right to allow a bold assertion, which X 
believe to he unfounded, to pass before the Society as cor- 
rect, nor an assertion declared to be dependent upon facts to re- 
tain such a basis, unless tliese &icts can be substantiated, I have 
ventured to trouble the Society with these remarks. Besides, I ac- 
knowledge my feeling to be that which is no doubt common to 
authors,' greatly averse to the charge of such theorising views as 
to be citable of reasoning myself into conclusions contradicted 
by &cts ; an equal aversion, also, to be charged with asserting 
what, to the best of my knowledge, I never did. As such, I 
think it behoves Dr Latta, either to bring forward the facts 
which contradict my statements, or to have the candour to ac- 
knowledge the mistake he has fallen into, * 
Bbidlingtoit Quay, 1 
January Q. 1827. J 
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384 Professor Ledie on tlie Cotw>meter. 

On the Goniometer. In a Letter from Professor Leslie to 
Professor Jauebon. 

My Dear Sib, 

XXavimg just seen a paragraph in the AnnaU of Pl^ioaophf 
for March 1837, coined from the Annates de Chimie et Phy- 
sigue, in which my contrivance of an instrument to measure the 
specific gravity oj* powd^^ is recliumed for M. Say, Captain of 
Engineers, who, it seems, perished in the famous EgypUan Ex- 
pedition ; I trust you will allow me to offer some explanation. 

I was aware that attempts had been made to apply the 
law (^ Mariotte, in ascertaining the specific gravity of a sub- 
stance which could not be immersed in water, but supposed them 
to have proved unsuccessful ; and all this I stated at the time 
to the persons who witnessed my experiments. When I first 
visited Paris in 180S, my lund friend the late M. Guyton-Mor- 
veau shewed me an apparatus for that purpose ; and it then ap- 
peared to me very clumsy and unmanageable. I have no recol- 
lection of the nature of its construction, and only a sort of funt 
imiHvsuon that it was somehow connected with an air-pump. 
Indeed, were it worth while, I could easily pcrint out two several 
methods of discovering, by help of a good air-pump, the abso- 
lute bulks, and consequently the speofic gravities, of powders 
and very porous substances. 

I have now looked into the article referred to in the 23d vo- 
lume of the Aniudes de Ct»mie^ and will most readily admit, that 
the Stereometer of M. Say is substantially the same as my Coni- 
ometer. But of this coincidence I was quite unconscious, when 
I designed my instrument. I made no boast of discovery, and 
only mentioned it as a simple contrivance, which could be di- 
rected to some very useful and curious researches. I permitted, 
indeed, a gentleman who admired its application, to draw up a 
popular description of it in bis own way ; but I deferred giving 
any account of it myself, till I had brought it to greater perfec- 
tion, and was enabled to produce a series of a>rrect and inte- 
resting results. So litUe, however, did it engage my attention, 
that I have suffered it to remun nine months for alteration, in 
the hands of the artist. ' A year has nearly elapsed before any 
chemical philosopher has challenged its origjndity ; and Dr 
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Thomson, Regius Professor of Chemistry at Glasgow, whose 
Bcuteness, memory, and extensive reading, are universally ae^ 
knowledged, has, within these very few days, ordered his work- 
man in Edinburgh to execute for him a copy of the instrument. 
For myself, I can positively aver, that I never clianced to light 
on the Memoir of M. Say ; and that, although I have^ been 
very diligent, of late years, in collecting philosophical apparatus, 
I have not found any account of his stereometer in elementary 
works of science, or met with that instrument in the physical ca< 
binets I have seen either at home or abroad. I suspect it has 
been confined to the Polytechnic School, and am yet to learn 
what sorts of experiments have been made with it. 

While I willingly concede, then, the right of priority, and cor-, 
dially give to the late M. Say the pndse of ingenuity and accu- 
racy of amcepbon, I must conuder his stereometer as an imper- 
fect project, and scarcely aj^licable, in its ori^nal form, to prac- 
tice. The coniometer possesses several decided advantages over 
the instrument figured in the Annaks de Chimie : 1st, The part 
fur receiving the powder being long and narrow, the capsule is 
ea»ly and nicely applied ; but in the stereometer, the redpient 
is a broad shallow cup, the Ud of which, fitting with difficulty, 
may shut up an undue share of air. S^, The long slender 
tube is eauly pressed down into a wider one, contiuning mer- 
cury ; whereas Say's instrument is plunged into an enormous 
cistern of mercury, or at least a very tall recover. S^,'Inthe 
coniometer, the scale engraved on the slender tube marks at 
once the absolute bulk of the powder or porous substance, 
OT rather the weight of an equal volume of water ; there is a 
sliding scale on the outer tube, and on adjustment for the varia- 
tion of the altitude of the barometer, iithbf. The slender tube 
has besides another set of numbers engraved, corresponding to 
the triplication, as the former does to the duplication, of tlie vo- 
lume of included air. By comparing the two results, we are 
enabled to determine, whether the air contained in the porous 
substance exists in a condensed state, and to calculate the de- 
gree of condensation. S^i^ and lastly. The coniometer has 
already indicated some very curious and interesting results, 
which I r^^ard, however, at present as only apjHvximative. As 
soon as I have brought the instrument to a more perfect form, 
I purpose to institute a series of accurate experiments with it. 



see Dr Graham's IM of Sore Planti. 

In (^Miclu^on, I think, a journalist certainly «ititled to re. 
muk, in a tone of right feeling, those ctnncidences which must 
at times occur in the history of sdence, when different persons 
haj^n to strike into the same path of inquiry ; but to hunt in- 
cessantly after obscure, vague and distorted charges of plagi- 
arism, only betra3rs the workings of a base and malignant di^io- 
tation. I ever am, &c (Signed) John.Leblu. 

QuEEM Street, \ 

March 9. 1827. J 



List cfRare Plants tehich have Flowered in the Smfal Beanie 
Garden^ Ediribargh, during ike last three months; with 
Description of a new specie afEuof^mus.- Communicated 
by Dr Graham. 

Wrt March 1887. 

Banksia latifolia. 

^— — serrata. 

Dichorisandra thyrdflora. 

Euonymus scandena. 

E. leanJau ; fVuticosa, scandena, ndicaiu ; fblili loneeolato-ovatis, crenato- 



spTins in licear tufts, but afterwards throughout the whole Icnf^hof the 
braniSiea, and hangiiig loose on all aides, conceal theu in an entangled 
mass. Leaves oppoaite, somewhat deciwsBtinji;, the oldar ones somewhat 
coriaceous, the jounger BhidiOR and membranous, brl^t green, and paler 
on the back, ovate or OTato-Ianceolate, acuminate, crenato-sernUe, the 
serratures being frequently, especially on the ovate leaves, compound, 
v^9 oblique, and, as well as the middle rib, prominent on both ahlea, 
reticulations at the edges most distinct an the under. Petioltt chan. 
nelled, approximate on the branches, distichous on the flowering-shoots 
(^inch long) ; iHpuIet minute, brown, lacerated, one on each side of the 
petiole ; bwlt lanceolate, pointed, covered by imbricated blunt scales, some 
of which are persistent upon the base of the twig. Bractea small, awl- 



guUT, straight, nearly three times as long as the petiole. Catyx very 
small, green, tetraphyllous, s^jpients rounded, peraistiog, at every pe- 
riod concave, and closely applied behind the bases of the stamens. Co~ 
raBa yellowish- white, 4.petalou9, petals rounded, minutely tootfaedj re- 
flected, attached by small claws, which are about the length of the calyx, 
and concealed. SfcimeiM 4 ;/Mnmenft whitish and tapermg, scarcely longer 
than the claw of the petals, at first erect, afterwards raflect»d, inserted 
into broad, flattened, green bases between the petals; ajiihera yellow, of 
two roundish lobes, about as long as the filaments. Germen flattened, 
yellowi8h.g7een; indistinctly waited. Stigma at first deep gieen and eei- 
nle, after die sheddine of the poUen paler, blunt, and continuous with 
a stout, linear, furrow^ style equal in length to the fliaments. 
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ThiB Bpeciea wu recdved from the Botanic Garden, Calcutta, under the 
name here adopteil, in 1823, Its native country uncertain, mobably Ne- 
[mU> It apprnches nearly to £.«cAinala and f-t^^nu of Fkralndicai 
but is di«tinguished from the former b; tbe oblique veins of the leave*) 
and fV«m the latter, b; Ita rooUng stem, and probaUr bj Its tB\aj talit, 
thou^, aa this has not yet ripened in Uie Botanic Garden, the appear^ 



Liparia Bphserica. 
Mirbelia epeciosa. 
Peniea squamosa. 
Perdicium brasUiense. 



>t yet ripened ir 
a only can be stated. ^ 



Celestial Phetumetui from April 1. to July I. 18S7, calculated 
for the. Meridian of Edinburgh, Mean Time. By Mr 
George Innee, Aberdeen. 
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Celestial Phenomena /ront April 1. tpJtUyl. 1827. 
Tones of the Planets passing the Meridian. 
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Proceedings <^the Wenm^Mn Naturtd, History Socieiy. 
(Continued from p. 191.) 

1826, Dec. 16.— J. HE Secretary read Mr Audubon's ac- 
count of the habits of the Vuhur Aura, or Turkey-Buzzard, 
in whieh he exploded the opinbn generally entertained of its 
extraordinary -power of smelling. (See preceding Number (A 
this Journal, p, 172 — 184-.) Mr Audubon being present, af- 
terwards shewed to the Society his mode of fixing recently kil- 
led birds in various attitudes, against a board matted with 
squares or division lines, corresponding to similar lines pencilled 
on the sheet of paper on whicli the drawing is to be made. 

A specimen of the Sword-fish, Xiphias Gladius^ seven feet 
in length, found in the Firth of Forth, and transmitted by Mr 
Slight, asMStant to Robert Stevenson, Esq. civil eti^neer, was 
JANOAKY — MABCH 1827. C C 
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exhibited, and described by Professor Jameson. The Professor 
also shewed specimens of Jet-coal, the sort used on the continent 
for making ornaments, found in Wigtonshire, hy Sir Andrew 
Agnew, Bart. These specimens, he mentioned, were found un^ 
der peat-moss and above clay, on the property of Sir Andrew 
Agaev. 

18S7, Jan. 18 At this meeting the ft^lowing geotlemea 

were admitted members : 

Noh-Kjsbiokvt. 

William- B&LV, Esq. Civil Eo^nen', Ireland^ 

GEOKaE BektbaM, EiK). MoQtpeltier. 

FoBBISK. 

JoHif James Audvbok, Esq. Loui^atu. 
Ifr Chakles Fked. Harttkak. 

Mr Audubon read a metmnr on the habits of the Alligator^ 
contuning much new information regarding that animal. (See 
the present Number of this Journal, p. 270, et seq.)—!)! Grant 
then read an account of the anatomy of the Octopus ventrico- 
sus, and exhibited a dissected specimen from the Rrth of Forth, 
of'large size, and apparently of full growth. 

A BtujEed specinien c^ the Tapir of America was exhibited at 
this meeting ; and the members were then invited by the Presi- 
dent to view, in Another apartment, some live aniinals, lately 
iMXtught from Chili, by the Hight Hon. Captiun Lord Naper, 
of the Diamond frigate, particularly the Felia Puma, or Ame- 
rican lion. 

Jan. 27.— At this nteeting Dr Grant read an account of the 
structure of the eye of the Sword-fish, illustrated by a magni- 
fied sketch, and by preserved parts of the eye, taken from the 
animal lately killed in the Firth of Forth. 

The Rev. Dr Scott of Corstorphine then read a dissertation 
on the Saphagt of the Sacred Writings, proving it to be the 
Hyrax Syriacus, although rendered coaey in our common ver- 
sion. 

F^. 10.— At this meeting the Secretary read a communica- 
bon from the Rev. William Scoresby of BridlingttHi, cont^ing 
descriptions of some remarkable Rainbows. (Printed in the 
present Number, p. S35, et aeq.) 

Professor Jameson then read Mr William Bald's geolo^cal 
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survey of Clare Island, on the west coast of Ireland, illustntU 
ing the same by maps and sections executed by Mr Bald. 

The FrofesscH' then gave a general descriptive account of a 
splendid aeries of the Pheasants and Peacocks of India, speci- 
mens of which were placed on the table. A stuffed specinien 
of a Persian Sheep, presented to the Royal Museum by James 
Gibson Craig, Esq. was also exhibited. Mr Audubon laid be- 
fore the meeting several specimens of the coloured Plates of his 
great work on Amepcan Ornithology, executed by Mr Lizars 
of this city ; and they excited general admiraticxi. 



SCIENTIFIC INTELLIGENCE. 

NATDBAL PniLOSOFHY. 

1. Repulsion of Heat inverseb/ as the square ^ the distance. 
— Sir Isaac Newton has shewn, Prtneipia, Lib. ii. Prop. 23 *, 
that if the repul^on between the particles of a gas were inversely 
as the square of the distance of thnr centres, the cube of the 
pressure would be as the fourth power of the den^ty, and vice 
versa. Now this is predsely the ration which we formerly 
saw should subsist between the pressure and density of air con- 
taining a constant quantity of heat, if, as appears from experi- 
ment, the specific heat under a constant volume be to that under 
a constant pressure as 8 to 4 f ; and, therefore, whilst the quan- 
tity of heat connected with each puticle of air is constant, the 
repulaon between them is inversely as the square of thdr dis- 
tance^. This being the law common to magnetism and gravita- 
tHHi, scarcely leaves a doubt that the true ratio is that of 3 
to 1. It is also the actual taw of gaseous repulsion ; for that 
first given by Newton, and generally adopted, making the re- 
pulaon inversely as the simple distance, really compares the re. 

* Some allege that thU proposttlon requires each particle to act <adj tatt 
those next it ; but it holds equallj true, whilst each acts on « conibnit nam- 
ber, bowerer great, if similarl? situated. 

f See equatiim (C) page 3SS. vol L of this JmnnaL 

t Anj t«ideiic; In the particles to ^aTitat« toward eedi other, would not 
ofiect a law almiUr to its own. 
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pulsions in cases where not only the distances, but the quantities 
of heat are different. The above principle of the repulsions be- 
ing invereely as the square of the distance, might eaaly be shewn 
to accord with the law of temperature and the law of Boyle. 
Any variation in the quantity of heat, will, c<^. par., produce 
proportional variations in the logarithms of the repulsions. Per- 
haps the same property belongs to magnetism or electririty, if 
not to gravitation itself. Hknry Meikle. 

2, The Beech-Tree a Nonconductor of Lightning. — Dr 
Beeton, in a letter to Dr Mitchill of New York, dated 19th 
July 1824, states, that the beech-tree (that is, the broad-leaved 
or American variety of Fagua aylvt^Ma) is never known to be 
asswled bv atmospheric electricity- So notorious, he says, is 
this fact, that, in Tenessee, it is considered almost an imposa- 
bility to be struck by lightning, if protection be sought under 
the branches of a beech-tree. Whenever the sky puts on a ihreat- 
ening aspect, and the thunder begins to roll, the Indians leave 
their pursuit, and betake themselves to the shelter of the nearest 
beech-tree, till the storm pass over ; observation having taught 
these sagacious children of nature, that, while other trees are 
often shivered to splinters, the electric fluid ia not attracted by 
the beech. Should further observation establish the fact of the 
nonconducting quality of the American beech, great advantage 
may evidently be derived from planting hedge-rows of such 
trees around the extensive barn-yards in which cattle are kept, 
and also in disposing groups and single trees in ornamental 
plantations in the neighbourhood of the dwelling-houses of the 
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3. Silica in Springs ia dissolved by means of Carbonic Acid. 
—Di Karsten remarks, that, if so feeble an add as the acetous, 
is capable of dissolving silica, it is not improbable that the car- 
bonic arid may have the'same property. This conjecture he has 
confirmed by experiment The experiment may be made as 
follows. Decompose a portion of liquor silicum by means of a 
superabundance of any acid, the muiiatic, for example, and 
eeutralize (he clear fluid with carbonate of ammonia, at the 
lowest possible temperature. The carbonic acid evolvetJ by this 
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jKoceHS combines with the water ; and, if the neutral fluid is 
preserved in a well-cloBed glass-vessel, it may I>e kept for many 
weeks, without exhibiting any precipitation of silica. But if it 
is exposed to the air, or, better, if the soluticm is heated in an 
open vessel, it is decomposed in proportion to the escape of the 
carbonic add, and the siliceous earth is deposited on the walls 
of the vessel in a gelatinous state. This result shews, that the 
great quantity of silica met with in many mineral springs, par- 
ticularly hot springs, is held in solution by carbonic acid. It is 
true, that we cannot in this way explain how the siliceous earth 
was first dissolved, — for the generally received opinion, that the 
earth is simply washed out of the strata in the vicinity of the 
springs, is, according to Karsten, untenable. 



4. Tit-Lark caught at Sea. — I have, at this moment, be- 
fore me (says Dr Traill of Liverpool) extracts from the journal 
of my intelligent friend Capt^n Andrew Livingston, which, 
among other things, notices, that a small bird alighted on the 
brig Jane of this port, in Lat. 47° 4' South, Long. 48° 19" West, 
on September II. 18S5. It was cau^t, and when examined 
here, proved to be the common tit-lark (Alauda pratensis.) 

5. Elgyptian Antiquitiea in Liverpool Museum. — We have 
in our Museum, many fine Egyptian antiquities ; among these 
is a beautiful papyrus, found in the hand of a mummy. It is 
upwards of SO feet in length, the hieroglyphics beautifully exe- 
cuted, and interspersed with numerous pictures. One of these is 
a representation of the Egyptian Last Judgment, as described 
by Diodorus Siculus ; in which the spirit of the deceased is 
ushered by a genius before the god Tkoth, who sits with big 
tablets writing down the result of a trial, then before him, in 
which the deeds of the deceased ore weighed in a balance, the 
vibrations of which are intently watched by Cerberus. In an 
upper compartment, the happy issue of the. trial is announced 
by the introduction of the human spirit, under the guidance of 
the same genius, to Osiris. We have an unrolled head of a 
mummy, a young female, with high thin nose, and long auburn 
ringlets, confimung the opinion of Cuvier, Blumenbach, and 
others, that the Egyptians (of the era, at least, of this mum- 
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my) were not Negroes. We have also several mummies shoes, 
and a beautiful sanda! of plaited palm leaves, all which are 
made " right and lefi^ »> t*>»' «ven this modem fashion has 
had an Egyptian origin. I have, in my possession, several 
Egyptian antiquities, among the rest an exquisite bronee figure 
of Harpocraies, with his finger on his lips, and the sacred 
beetle on his head. The contour of the body, and grace of 
the head, are quite Gredan. — Letter Jrtm Dr TTuiU. 

6. Notice regarding the Common Star-Fish, Aiterias ru- 
•bens. — On the 6th of March last year, M. Eudes Deslong- 
champs observed the beach at Colville to be covered with star- 
fish. When the waves retired, and there was still an inch or 
two of water upon the sand, he saw them rolling out in the 
form of balls, which, on examination, he found to consist of five 
or MX individuals, closely united and clinging together by then- 
rays. In the centre of each of these balls was a full grown 
specimen of Maetra stvitorum. The asteriae were arranged 
^ong the edge of the valves, which were always separated to the 
distance of two or three lines ; they were applied to them by 
their lower surface. On detaching them from the shell, it was 
remarked, that they had introduced between its valves, large 
round vencles, 'with very thin walls, and filled with a transpa- 
rent fluid. Each asterias presented live pendent vedcles, ar- 
ranged symmetrically aliout the mouth. These vesicles were of 
unequal siie : two of them were commonly larger, and about 
the taze of a very large hazel-nut ; the other three were not 
larger than a pea. They appear to be connected with the ani- 
mal by a very short and narrow peduncle. At the other ex- 
tremity was a round open hole, through which the fluid, c(mi- 
tained in the veacle, flowed gently, and drop by drop. The 
walls of these vesicles were very thin ; the upper half, however, 
was thicker than the other and longitudinally wrinkled. At 
the end of a few seconds, ihe vesicles having contracted and 
discharged their contents, were scarcely larger than a gnun of 
ordinary shot. When the sea had left the asteriee some moments 
dry, they quitted the animal which they were in the act of 
Budiing, and immediately after, the place of the ve^clea could 
nolongH' be distinguished. The shells, that had been seized 
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Ytpon by these animals, were found in various states of destruc- 
tion ; some so far gone as to have only the adductor muscles 
remaining ; bat all o£ them had loat the faculty of closing their 
valves, and appeared to be dead. If testacea be the ortUnary 
food of the asterue, an enormous quantity of them must be 
destroyed, if we may judge by the number of these ammals. 
M. DesloDgchamps inclines to the opinion thitt the aeteiise at- 
tack the mactrce while the latter are Still alive, and that, fffo- 
batly, by means ctf some fluid, capable of produmng torpM-, 
. they force them to open their shells, and thus diow the intro< 
'ductkm of the sii^lar bodies described, and which act as 
suckers. He is tlie more inclined to think so, that none of the 
mactrse, wliich he examined, had the least smell, or presented 
any other indication of having been dead for any time. It 
must, however, be remembered, that bivalve sh^s of this, 
or any other analogous spedes, tossed about by the waves, are 
BO longer in their natural state, but have been nused frotn their 
native haunts under the sand, either by bmsterous weather, or 
after intense frost, by even a scarcely more than ordinarily 
troubled state of the sea. Shells in this state are A'equently ob- 
served on our shores. In some the animata iae dead, in others 
BO much weakened, as to be unable to close thnr.sheUs, while 
otho^ may, at idkt after gales, be for a time apparently as 
sound as ever. Now, it is more than probable, that the aste. 
rias could only attack those which were absolutdy dead or dying, 
and from which the insertion of their suckers could experience 
no opposition ; for it would be impossible for them to insinuate 
even a pretty solid substance, much less a mere veacle, between 
the closed v^ves of a living sheU ; and, on die other hand, how 
shguld the asteria: contrive to make the shell of a vigorous ani- 
mal open, in order to let them throw in their imaged torpori-. 
ferous fiuid ? 



7. ConcluMons of M. Duremt de la MaUe's inquiriea, re- 
tpecting ike AncieiU History, Origin, and Native Country of 
the Ceredks, and especially Wheat ( TrOicum hibemum a»id 
■matwum), and Barley (Hordeum vidgare and hexastickon). — 
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1, That the <aty of Nysa*, the native country of wheat and bar- 
ley, is the same as Scythopolis or Bethsane, and is situated in 
the valley of the Jordan. % That the identity of the wheat and 
barley, anciently cultivated in Egypt and PalesUne, with our 
Cereaks, is certain. 3. That the habitat of all the vegetables, 
animak, and minerals, indicated by the most ancient monu- 
ments, as existing in the country of barley and wheat, has 
been confirmed beyond doubt. 4. That the comparison of the 
various zodiacs, the migrations of the worship of Ceres, confirm 
this origin of the Cerealea. 5. That the greater number of 
species of the genera Triticum, Hordeumy and Secale, whose 
habitat is known, being indigenous in the East, the testimony of 
history accords sufficiently with the rules of criticism established 
by science ; and that the valley of the Jordan, the chain of Li- 
banus, or the part of Palestine and Syria, which borders upon 
Arabia, may with great probahility be assigned to our Cerealeay 
as their native country. 

8. Instructions for CoUecting and Preparing Fungi Jar 
Herbariumsy andjbr Preserving ihemji-om the Attacks of 
Insects and their Larvie. By M. C. H. Pebboon. — Afew words 
regarding the proper time for gathering Fungi, and the locah- 
ties in which they are found, precede these useful instructicHis. 
The following are the principal rules of prmervation ^vea by 
this celebrated mycoh^st :— 1. To gather the coriaceous ^d 
Buberone fung^ before they begin to get old, lest they 
should cont^n germs of destruction, the most fonnidaUe of 
which are the eggs of insects, and to expose them from time to 
Ume to the rays of the sun. 3. To subject to pressure, frith- 
out squeezing too much, the thinner species, to change the pa- 
per often, and expose them to the open air. 3. To leave in 
the open air. until perfectly dry, the gelatinous fungi, such as 
the TremeUte, Auricularia, &c. When immersed in water, 
they resume their original form and colours. 4. To model in 
wax, or immerse in weak spirits, the species whose forms cannot 
be exactly preserved. 6. To gather the LycoperdinetB when 
lialf mature, and let them dry in the air, that they may bear a 
slight degree of compression, without being deformed. 6. To 
preserve the Trichiaceie and Isaria, which grow upon chrysa- 
lids, in small boxes furnished with cotton, in order to retain 
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their delicate forms, which would be'destroyed b; the slightest 
shock. 7- To dry, in th^ usual manner, by a moderate degree 
of pressure, in grey paper, the Fungmds of a thin and papyra- 
ceouB consistence, as well as the epiphyllous fungositieB. 8. 
Lastly, After complete desiccation, to inclose them in paper bags, 
to prevent the attacks' of insects and worms, and especially to 
defend them against the contact of fbrdgn bodies. In this man- 
ner, says the author of the Synopsis Fungorum, these produc- 
ticais may be preserved for a long time, in order to compare 
them with one another, examine them without fear of losing 
them, and communicate them to others. 

9. Effects of certain Manures on the guaiities ef Plants 

Among the fertilizers of the soil, high importance is attached, 
and deservedly, to ^at mass of matter which results from the 
process of putrefacljon upon organic substances undergoing cor- 
ruption after death. By reason of its efficacy, it is as^duously 
{ffocured to fertilize poor schIs, to renovate exhausted ones, and 
prevent good ones from wearing out. Animal manures have a 
peculiar rankness. Some of them stimulate, or, it may almost 
be said, cauterize with vehemence. Hence they require ad- 
mixture of milder matetials to mitigate th&t force. Yet, after 
the oiFal and scrapings of large cities, have been mingled with 
soil in such proportion as not to destroy the life of plants, but 
to promote their v^^tation, they have been considered as com- 
municadng, in many cases, a disgusting or offensive quality to 
some of the vegetaUes they nourish. They have been charged 
with imparting a biting and acrimonious taste to radishes and 
turnips. Cabbages are t^s sapid and delicate. Potatoes have 
been observed to borrow the foul taint of the ground. It has 
been traced to the bulb of the onion. Millers observe a strong 
and disa^eeable odour, in the meal cf wheat that grew upon 
land higbly charged with rotten recrements of cities. The hke 
deterioration of quality, has even been remarked in tobacco rais- 
ed in cow-pens. And stable-dung has been accused of impart- 
ing a disagreeable flavour to asparagus. It seems as if some 
portion of the foul matter of the manure was absorbed by the 
vegetable radicles, and, after pasang unassimilated through the 
sap-vessels, was converted by the process of nutrition to living 
substances. This condition of the vegetable species, seems to 
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recnve illustraliou from a^ogies in the ftoimal kingdoni. Ducks 
are rendered so ill-tasted from stuffing down garbage at the kit- 
ch^i door, as sometimes to be ofiensive when brought aa food to 
the tidile. The quality of pork is acknowledged to be modified 
by the food of tbe swine. The bitterness of partridges has been 
ascribed to the buda upon which they live ; and the peculiar 
flavour of piscivorous wild fowl, is rationally traced to the fish 
they devour. Thus a porUon of nutrimental matter passes into 
ibe living bodies of plants and aiumals, in certain proportioD> 
without having been enUrely subdued, or as^ilated. It be- 
comes, therefore, a subject of curious and important reflection. 
The horticulturiat mostly calculates on the quandty of his crc^. 
It is, however, a becoming subject of research, that he should 
likewise attend to the quality; or perhaps tbe consumer, his 
'custtxner, may inform bim that an offended palate imd injured 
health, will induce a careful provider to seek uncontaminated 
articles for his t^le.— i^ Mitchiffa Discourae at the Jnniver- 
tartf qfthe Nem York HorticuUttrai Socieitf, 1886. 



10. iV«a> Mode of opp^^ng GraphUe, or Black Lead, tn 
.DrowM^.— Mr C. Gral[HO, the inventor of this improvefflent 
in the management ctf gmphite, as applied to drawing, having 
long r^retted that a material of so {dea^ng a neutral odour, 
i&ouM (Hily be capable of producing broad shades, by means of 
a laborious repetititHi of lines or touches, OMsmenced a series of 
Kq>eriments with reference to this subject, which, however, did 
not-lit first lead to any us^til result, on account of the granular 
s^xuration oi tbe substance, when applied to paper. At length, 
having thought of reducing it to an impalpable powder, and 
uexng it with a bm^, he obt^ed the most ctHnplete success, 
having found t^t every pos^ble degree of shade can be produ- 
ced with the-mcest unifwtnity, and in less than a twentieth part 
of the Ume required in the ordinary manner. The process is 
described as follows : — The instruments required are, a small 
[Mece of muslin, filled with blackJead reduced to fine powder, 
which is called a gJiader ; a palette, made of thick card board ; 
and a brush of medium ^ze. The shader is rubbed two or 
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three times on the patette, near one extremity, by which a small 
portion of the lead is afted, as it were, through die muslin -, die 
brush is passed round in the pulverised graphite, and on some 
other part of the palette, to adjust the shade required ; the 
brush is then applied to the paper, to produce a sky, of other 
expanse of shade, with a circulating moticHi. To produce a 
darker shade, the graphite may he rubbed in with alder, {Hth, 
or any similar substance, brought to a pcunt. — GUTs Technical 
RepoMtory, 1827- 

11 . On Etching and Zhfeing a* once Jigures on Ivory ; hy 
Mr J. CcUhery.-~-Hhs usual mode of ornamenting ivory in Mack, 
is to engrave the pattern or design, and then to fill up the cavi~ 
ties thus produced with hard black varnish. The demand for 
engraved ivory in (»iiamented inlaying, and for other purposes, 
is considerable, although the price paid for it is not such as to 
encourage artists of much ability to devote them«ielves to diis 
work, which consequently is trivial in desi^, and coarse in exe- 
cution. Mr Cathery's improvement con^sts in covering the 
ivory with engraver's varnish, and drawing the design with an 
etdiing needle. He then pours on a menstruuin composed of 
120 grains of fine silver, dissolved in one ounce measure of ni- 
trie add, and then diluted with one quart (^ jmre distilled wa- 
ter. After half an hour, more or less, according to the required 
depth of tint, the liqura: is to be poured off, and the surface is 
to be washed with distilled water, and dried with blotting pa- 
per ^ it is then to be exposed to the li^t for an hour, after 
which the varnish may be removed by means of oil <rf turpen- 
tine. The design will now appear impressed on the ivory, aad 
of a black or blackish-brown colour, which will come to its full 
tint after exposure for a day or two to the Kght. The prop«-- 
ty which nitrate qf silver poesesses, qf giving a permanent dark 
stain to ivory, and many other substances, has been long known ; 
butMrCatheryhas the merit of having advantagtodsly applied 
it in a department of art in which it is likely to be of conadera- 
ble service, by improving the quality of the ornament, and at the 
same time of diminishing the cost. Varieties of colour may also 
be given, by substituting the salts of gold, pUtina, copper, Eic. 
for U»e solution of rilver — GWs MtposUory, Feb. 1887. 
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NEW PUBLICATIONS. 

1. Essay on the Theory of tJie Earth. By Baron Geobue: 
Cdvisb; with Geological Illustrations by Professor Jame- 
son. Fifth edition. Translated from the last French edition, 
with numerous additions by the Author and Translator, 
Eleven Plates. Blackwood, Edinburgh ; Cadell, London. 

143. 

Oh the suggestion ~of Professor Jameson, the celebrated es- 
say of Cuvier was translated by the late Robert Kerr, Esq. 
F. R. S. E., and under tJie reviral of the present editor, vho 
also added to the original a series of notes and illustrations. 
The success of the work was great. It was speedily repub- 
lished in America, and translated, with its notes and illustra- 
tions, into the German and Italian languages. Another edi^ 
tion was soon required. This, in its turn, was speedily ex- 
hausted. Although, in the third edition, as in the former, the 
impression, was great, a ^fimrth and enlarged edition ^ipeared 
in 18S3. The present, which is thejiflh edttion, is translated 
from the last edition of the illustrious author, and may be con- 
sidered nearly as a new work, from the numerous additicHial 
facts and views which it contains. The many thousand copies 
of this work now circulated throughout the British Empire, and 
indeed in every country where the English language is known, 
is a proof not only of the very general interest excited by geo- 
l(^cal facts and reasonings, but also of the absurdity of the opi- 
nion still entertained by some of the inutility of this branch of 
natural history. On this subject, Professor Jameson, in the 
preface to the present edition, has the following remarks : 

" Geology, now deaerredljr one of the moat popular and attractive of tbe 
phjBical aciences, vaM, not rnanj yeara ago, he\A In little estimaliun ; and, 
even at present, there are not wanting some who do not hesilate to maintAiu, 
that It ia a mere tiaaue of ill obaerved phenomena, and of hvpothesea of bound- 
leas extravagance. Tbe work of Cuvier now laid before the public, cootains, 
In itaell^ not onlj a complete answer to these ignorant imputations, but also 
demonstrates the accuracy, extent and importaiice of many of the facts and 
reasonings of this delightful branch of Natural History. Can it be maintain- 
ed of a scteuce, which requires for Its successful prosecution an intimate ac- 
quaintance with Chemistry, Natural Philosophy and Astronomy^ — with the ' 
1...... __j_, P „__,___ „_. J llinera' - -' " "- 



details and views of Zoology, Botany and Jdmeralogy, and which connects 
these difierent departmenta of knowledge in a most Interesting and atritiiw 
manner, — that It la of no value ? Can it be m^talned of Geolo^, which 
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ueratea and describeB the ihonges that pknta, animals, and winendi, the at- 
mosphere, and the waters of the globe, have undergone from the earliest geo- 
It^cal periods up to our own tune, and which even Instructs us in the ear- 
liest history of the human species, — that it oSere no gratification to the phi- 
losopher P Can eves those who estimate the value of science, not by intel- 
lectual desires, but bv practical advantages, deny the importance of Geology, 
certAinty one of the foundations of agticulture, and which enati1es,us to search 
out materials fi>r nnmberless impor^nt economical purposes? 

Poative geology or geognosy, as Cuvier, in his life of Wer- 
. Iter, remarks, originated with that remarkable man ; and all 
that has been done towards unravelling the structure of the 
crust of the earth since his views were made known, has been in 
harmony with them. The Editor remarks, 

" Geology took Its rise in the Academy of Freyberg, nith the illustrious 
Werner, to whom we owe its present interesting conffltion. This brang the 
case, we ought not, (as is at present too much the pracUce), amidst the nu- 
merous discovefies in the mineral Idngdom which have been made since the 
system of investigation of that great interpreter of miture was made tnown, 
foivet the master, and arrogate all to ourselves. In this island, Geoliwy first 
Uxk firm root in the north : In Edinburgh, the Weraerianj(eognasticaT views 
and method of investigation, combined with the theon of Uutton; the expe- 
riments and speculations of Hall; the illustrations of Flay&ir ; and the la- 
bours of the Hoyal and Wemerian Natural History Societies, encited a spirit 
of inquiry which rapidly spread throughout the empire; and now Great Bri- 
tain presents to the scientific world a scene of geolo^cal acuteness, activity 
and entecprise, not surpassed in any other country." 

Independent of the numerous additions to the te^it of Uie Es- 
say, the editor has added upwards of two hundred pages of 
notes and illustrations on the foliowing important topics. 



land and America. 
The Alluvial Sand of the Daniah Islands in the Baltic, and on the coast of 

Steswigh. 
The Sand-Flood — Sand-Flood in Morayshire. Sand-Flood in the Hebrides, 

&c Moving Sands oftbe African Deserts. 
Action of the Sea upon Coasts. 
The Growth of Coral Islands. 
The Level of the Baltic 
Fossil Remains of the Human Spedes. 
Account of the Displacement of that part of the Coast of the Adriatic which 

is occupied by the Mouths of the Po. 
The Universal Deluge. , 

The Action of Running Waters. 
Connection of Geology with Agriculture and Planting. 
Account of the Fossfl Elk of Ireland. 
Account of the Living Species of Elephant, and of the Extinct Species of' 

Elephant or MammotL 
Account of the Caves In which Bones of Carnivorous Animals occur in great 

quantities. 
Cave containing Bones at Adelsberg, in Camiola. 
View of the Genera of Fossil Mammilbra, Cetacea, Aves, Reptilia, and In. 

secta ; with their Geognostical Numb^ and Distribution. 
View of the Classes, Orders, or Families of Animals, occurring In a Living ot 
^ Fossil at«te; with their Oec^oaticftl Dutributioo. 
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This work, so rich in well authenticated and well arranged 
geolt^eal facts, and abounding in beautiful views of the mineral 
and animal kingdoms, cannot be too strongly recommended. It 
ought to find a place in the library of every one who takes an 
interest in the natural, and even the civil, histAiy of the planet ' 
we inhalut. 

S. lUustration of the Geology of Sussex, containing a general 
vi£a> of the Geological relations o/* the South Eastern part 
ofKn^ajid; luitk Figures and Descriptions qf the Fossils of 
Tilgate Forest. By Gideon Mantell, Esq, F. R. S. Fel- 
low of the Royal College of Surgeons, F. L. S. M. G. S. ficc. 
One volume quarto. 
M. Mantell is already advantageously known to geolo- 
^ts, by his interesting and valuable volunte on the geology 
of Sussex. The present elegant woric is a further proof of 
his skill and activity ; sad, therefore, we truly regret to find, 
from the preface, that this will, in all probability, be Uie last 
time we shall have an opportunity of noticing his geological 
labours, as'he intimates his intention<of taking leave of this 
department of Natural History. Sussex, Mr Mantdl informs 
us, is composed of pordooB of all the secondary f<vmat>ons of 
En^and, from the Purbeck lime8ton« to the tertiary deponts ; 
outliers of the London and Isle of Wight basin, and accumu- 
lations of diluvial and alluvial matters. The regular depodts 
are the plastic c2ay and London cloff, chalk, shanktin sand, weald 
clay, and the sands and clays of Hastings. All these different 
deposits are carefully and luminously described ; the various or- 
ganic remains with which they abound well described, and many 
of the more remarkaUe represented in a series of twenty beau- 
tiful lithographic plates. The stratification of the Forest of Til- 
gale, which has exited so much interest on account of its otganic 
remains, is fully described, and evidence adduced of its being 
older than chalk. The description of the organic remains of 
Tilgate Forest is concluded with the followii^ striking obser- 
vations, which also close the wcH-k. 
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nuce of the tuid and fi-esh-water exuvin over those of marine ori^n, observ- 
able in th^ strAta, warrants tbeconcluuon that the Hastings beds were form. 
ed b; a very iliffereDt agent from that which effected the deposition of the 
Portland limestone below, and the sands and chalks above them. The seas 
ia the primitive ages of our planet were inhabited by vast tribes of multUo. 
cular shells, which, however yariabk in their species, were not cmljof the 
aame family, but also of the same genera, namely, Btl^mailes, Amnonilei, and 
JVou/ififeb These shells. If we may draw any conclusions from our knowledge 
of the habits of the recent species of the only genus that still exists, were in- 
disputably inhabitants of the ocean ; and the presence of their remains in any 
comiderable quantity in a stratum, afibrds a &ir presumption that such stra- 
turn ia a marine deposit. The converse of this proposition, we conceive, oiuBt 
bold good in a case like the present, where not a vesti^ of these ancient ma- 
rine genera can be traced, among innumerable remsuis of terreatrial Tege. 
tables and animals, and of fresh-water testocete. The occasion^ occurrence 
of marine exuvise afiorda do grounds for a contrary opinion, since this fact la 
no more than might be expected under such drcumstancea, and is in strict 
accordance with what may be observed in the deltas and estuaries of all great 

" We caimot leave this subject, without offering k few general remains on 
the probable condition of the country through which the waters flowed that 
deposited the strata of TUgate Forest ; and on the nature at its animal and 
v^etable productions. Wliether it were an island or a continent, may not 
be determined ; but litat it was diversified by hill and valley, and erijoyed a 
i-Hi»mtJ of • higfa^ tempentujie than any part of modem Europe, ii more 
thin probable. Several kinds of ferns appear to have constituteo die imme- 
diate vegetable dothifig of the aoil ; the eltsant Hgrnetvpltrit priMaidei^'wMcb 
prcdiably never attained a greater height tban tl^ee or fbui fe^ aod the 
beautUiil Peeoptetii retiealata, of still lesser gruwtb, being abundant every 
where. It ia easy to conceive what would be the appearance of the valleys- 
and plains covered with these plants, from that presented by modem tracts^ 
where the common ferns so gSneraDy prevail But the loftier vegetables 
were so entirely distinct from any that are now known to e: ' ' ' " 
countries, that we seek ii ■- *■- " ■- - " - -' 



□ any that are now known to exist in EuropesD 
n for any thing at all analogous without the Tro- 
pics. The forests of daihraria and Ettaogentla (the plants of which, like 



e of the recent arborescent ferns, probably attained a h^^t of t^ilrty ni 

fbrty feet), must have borne a much greater resemblance to those of tropical 
regions, than to any that now occur in temperate climaCea. That the soiiwas 
ofa sandy nature on the hills and less elevated parts of the coimtry, and ar- 
gUkceoua in the plains and marshes, may be ijiteiTed from the v^etable re- 
mains, and troBi the nature of the substances in which they are inclosed. 
Sand and clay every where prevail In the Hastings strata ; nor is it imworthj 
of remark, that the recent v^lables to which the fossil plants bear the great, 
est aoak^, affect suls of this deamption. If we attempt to pourtray the- 
aninuils m tiiis ancient country, our description will partake more of the cha. 
racter of romance, than of a le^timate deduction frvm established facts. 
Turtles of various Unds must have been seen on the banks of its riven or 
lakes, and groups of enormous crocodiles liosking in the fens and shallows. 

" The gigantic Megalaiaiiria, and yet more pgantic IgtirmoiJon, to whom 
Ibe groves of paJma and arborescent ferns would be mere beds of reeda, ratut 
have been of such prodieious magnitude, that the existing animal creation 
preaents uh with no fit objects of comparison. Imagine an animal of the liz- 
ard tribe, three or four times as large as the largest crocodile, having jaws 
equal in size to the incisors of the rhinoceros, and crested with horns ; 
audi k creatim muit have been the Iguaeodon. Nor were the inhabitants of 
the waters much less wonderfU ; witness the Plealosaurus, which only re- 
quired wings to be a flying dragon ; the fishes resembling Slluri, QatlstcE," 
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3. Mathematical and Astronomical Tables Jbr tfie use g^ Sly- 
denis of Mathematics, Practical Astronomers, Surveyors, 
Engineers, and Navigators. By William Galbraith, 
M. A. Oliver & Boyd. Edinburgh. 9s. 
This portable and cheap volume is well worthy of the attention 
of the practical men alluded to in the title page, and we have no 
doubt, that, when ite merits come to be suflitnently known, it will 
supersede the use of every other with which we are acquainted. 
It is needless to mention, that Mr Gralbraith ^ves all the ordinary 
tables to be found in works with similar objects, such as the lo- 
garithms of numbers, l<^rithniic sines and tangents, and others, 
without which no surveyor, seaman, or astronomer, can advance- 
a step; and we shall confine ourselves in this notice to an enu- 
meratitm of such additions and improvements as Mr Galbraith 
has made, and which we tlunk claim for his work, as we have 
said above, the notice of all men who are really at work on such 
subject& 

In the first place, we consider that Mr Galhnuth has great 
merit for giving, in, a clear, well ordered, and perfectly scienti- 
fic style, such a course of demonstrative reasoning on the theory 
as well as the practice of his subject, as cannot fail to be very 
useful to students who have a real wish to understand what they 
are about, and whose better taste and judgment have hereto- 
fore been offended by these epitomes which, to use their slang 
phrase, have been reduced to the lowest capacity. The various 
methods of obtaining the Icm^tude, are discussed at scnne length, 
and with singular clearness. We are not aware that in any other 
work of this elementary nature, those minute corrections in the 
lunar method are g^ven ; and, in fact, we suspect few navigators 
are aware of their importance. We allude to the equatitms for 
second differences in the distances, which are correctly ^ven only 
for every 3 hours in the Nautical Almanac, but which are not 
found in strictness, for an intermediate period, by ^mple arithme- 
tical proporti<Hi. This equation, in some cases, amounts to 6 se- 
conds of distance, IS seconds of time, or 3 n^utes of longitude. 
Mr Galbraith has computed two httle tables for obtiuning the pro- 
per correction (Introduction, page 102.) Another smdl correc- 
tion oa account of the oUique semidiameter, is found in two tables 
by Dr Young, pven at page 101. And a table is given by Mr 
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HendenoA of Edinburgh, t<A: another cor recdoo still, mtmd^j 
tlut ariuag from the efioct on the horizontal (nnillax of the 
moon, caused by the oblate figure of the earth. W« rectmunend 
Mr Gallurtiith, in his oext edition, to bring all ^eee c(««ctions 
dittidctlj Under the reader's view at One place. 

Our author does not coniiDe himself, however, t» the ^t»- 
blems in (Htlinary use, sutih as lunar observations, ocoulUliMis 
of the filed stars, chrcHtonetrical observatioos, and the meaaupo- 
ment of haghts by the barotneter, which last is admtntbly ix»- 
coted, but enters also with the full spirit of an (Juervfetv And 
all the minute accunu^ of a computer, into the elegant dittpum- 
tkmt dependent upon the figure of the earth, \hi velodty of 
EoUpd, and other topics of hi^ inteitot. 

We shall now proceed to ptnnt out briefly those improvements 
and additions which we have been most struck wkh in the 
tables. 

In Table II. of the oommoD logarithms, there are added ftftf- 
^n^onal parts, which greatly Ua&tate its use. 

Table V. or logarithmic tangents, &c. has two sets of Mgt>- 
ments, one for time, and one for arc, bewdes proporticnBl {lArts 
for seconds at the bottom. ' : .- 

We are decidedly of ofdnion, however, that, for most piiaob- 
cal purposes, it is infinitely better to have separate tahlea fcr 
ctmverting time into arc, and the reverse ; and we baraTawOB 
to believe, accordingly, that Mr Galbraith et<q>ped the pi«*ii to 
^ve tables LXI. and XXII. at our suggestion. '■ In (ba Uext 
editioo we hope he will fdace these two tables by the fflde of 
XXX. and XXXI., for converting solar into sid^ial tjme, and 
the reverse, and near XXXII. for convertibg mean diweidto 
' parts of die equator. These are all eminently useful ; and. we 
■ are glad lo t^M^-ve Mr Qalbraith giving them at full length, to 
«i)gle seconds, tmd nM In the usual abbreviated sbape, wbiebis 
very teazing. 

Tables VI. and VII., fw natural sines, tangents, '&£. ate too 
•oootni£tecl,bwng^ven.tod«gre«8caily; if given at all they sbanld 
be to minutes. . ■ . .j 

Table IX., for taking out the proportional parts ftw^Jdly dif- 
fetvnceaofdeclinaUon, right ascennon, be. we do ocC much like; 
as it requires the use of the propralional k^mithihtiin thenext 

JAKUABY MAKCH 1827- » d 
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uUe. We approve more at the td>le of pR^KxticHml logariHua* 
to twenty-four ioBrs byXar and others, vMdi gives the answer 
St one inspection. 

TttUes Xllf. gives the corfectioa ttrbe added to At biio's al- 
titude, and combines the dip, refraction, paralUx and l eim d i a- 
neter. We confess, however, ve prefer that these correctiniB 
•boutd not be slumped together in this w«T, and have always 
made it & rule to t^ch our youi^ fiiends to shun such tables, 
and lake oat each cotrection s^wrately. 

Table XVI. has been r&«)inputed, expresdy for this work, 
&an the scraps horizontal parallex takes at 8.''6ft 

Table XVII. pves Mr Ivory's refractions, but it has been 
conadersfcly extended, and, as we think, imjMtived, by having 
the refractiotts and their b^Brilhms to evety 10' ftwn the zaiith 
to the hoiizon. 

The addition of proportional parts to the three succeeding t»- 
Ubs fcH" the cemctioos due to the ihermooteter and barometer 
b very praiseworthy, as it nuterially facilitates th^ apfdico- 
ticNL-. 

* Weo b eerve, that a column has hem added to ttble XXVII. 
of BquatioDS for second differences, bj which they are adapte«t 
to the sun's declination; and althoughrinoRlinary cases, nocor- 
rectitxi for the irr^ularity ^ the sun's motien i» necessary, it 
doW' become of eonsequenoe in very accurate observations for 
klitMdeinade near the Solstices. 

Table E.IX. gives the logarithms of the numbws in Rossd's 
vcU known taUe/w cnreetii^ the longitudes determined by 
dHonometer, when the rate has been found to have varied. 
Everting which contributes to the accuracy of such detenw- 
Ba6oas is valuable v and we think Mr GaltMwth^ by dwellii^ 
■o frequently on these minute corrections, dees essential sernoe 
toaoeace, t^ nuking observers aware how eaaly and s^ely they 
may be taken into account. 

Tdjie LXIII. contains, in a compendious thape, many ex- 
ticniely ua^l numbers, with thrir logaiithiM and comple- 
meiui. 

TaUea LXVI. and LXVIl-, fop the third and fourth diffe- 
rences of the moon's notion, are by Mr HeDderwxi, a very in- 
genious matbematicMn in Edinbur^. 

D,a,l,zc.bvG00gIe 



Hit tfEnglUkPateiUa, 1826-T. W 

The lot table, (or &idiag the latitude by the Pdar Stn, is 

1>^ C^ttam Eol^, and is sufGoently accurate for sea purposes. 

We agree, however, with that. observer, in thioking the direct 

method the most satisfactory one. 



XAat^ Pateatisro'ii^"^ ^Englaad, /rom 8th December 1896 
fo 16tk January 18!P7. 

Dec* A To TnOKU Machxll of Benwra Street, OxibidStavet, LaBdoa, 
■uzgaoDi for JmpmveiiieBtH on mptrmtui i^^iUcilile tp the burning 

To KoBXmx DicKissOK of New Fufc Street, Soutiiwuk, fbr an in- 
vwtkn bt tba fbniMtian,'co«tii)g ud covering af Tenels or pack- 
ages fiv contaimng, p reterv l ng, or coove^ing goodi, tdiether liquid 
WK>Ud,«c 
13. To CHAU.H PuMON of Oreenwkb. £»!■ Bichakd Wutt of 

' Hanlej,St«ffiird*liiie,«n{^iieer,aiid'WiL[.ujiGii.i.i(iuiofWUte- 
chapol, eqglaetr, fitt a metliad of applflag heat to certain luefiil 



To Ckaklh HABaLKBxa of Oieat OimoDd Street, Eiq. fbr his aM> 
dAaerj fiw &cliltBtai^ the woikii^ of minea, -and extr^ttioa of 
(Bamond^ tec gold, diver, &c Cram the ore, the earth, or the 
Mud t ^iBcatite Iftewiae to other puqiooea. 

To JoBX CofTwiii of CoUon, in the count; of Louth, dvil enj^ 
Beer, £tf impiovenaenta In «taain maiAiawy at KppamUia. 

To FETEa Haokat of Great Unkii Street, Borou^ Buad, Sor im- 
provoneat*, by which the namcB of itieels and other ins^ption* 
will be rvndared nunc durable and conapicuoiu. 
, 18.. T* WiUiUM JoBJtwrow of I^ottwkli, tor- hnprorements in the 
nio^ vt pvociea and bm of apparatus, for tlie manufacturing of 
aalt, and other purpoeee. 

To MAuaiCE DZ Jou«K of Warrington, ootton-eidnDer, fbr Inu 
pwenento in machin^y or apparatus fbr preparing ravings, and 
ftr ^iBBlog and windii^ fibrous substances. 
SO. To Cb4U.es tr^'^'F"*! of Great Omiand -Street, Esq. fi)r Im- 
proyenenta in bul]4iiig sh^ and other vessels, ^^llcable to va- 
rious purpoaeefiix propelling l^same. 

To Tbomas QcAiarr.!^ of Peter's HUl, J[<ondon, ibr improvonenta 
in the unofiieture of lannaL 

To Witi-iAM KiMOBTOH, toaitw BiU-wright, of Portsmouth Dock, 
yard, and Gbokox STSUuro,, mathematical instrument-maker, 
of Hi^ Street, Potbanoutb, for Improvements on instruments or 
apparatus for the more readily or certainly ascertaining the time 
and jtabUHy of ships or other vessels. 



^oiizccb, Google 



406 U«i <^EngUA Patmtt, \9S&-t: 

Sec. M. To TSthYw. Wn.*a«, nf Ww&nl Cowt, TtuogmoRv gteitU &« 
ivpravevtenta la micbiaerj' fiir deanii^ dee. 
To Chaslbi Scidlee, of No. 1. Crawford Street, Portnuui SqualV, 
for ■ method of drawing water out' of mines, welli,' pits, and iXtxr 
places. 
To Fbxdkkice Akdkewb, of Stanfbrd Bivere, Euex, tor impnne- 
nwnta ||| ^i^ con^juctiou of oxrlagefl, and in the t^n^iu^ q^ im^ 
(Maery to propel the same, to be operated upon hy ateam or oUier 
suitable power. 
ToCHAKi.EsIUi(poM,BaraDdeBBrenza, of Target Cottage, EentiA 
Town, forimprovements in gutipo wder-flaali b, po wder-homs, or other 
utenmls of different shapes, such as aie used for carrying gunps*- 
der, ia iKdei to load therdtom guns, [asb^'Alil Other fireATdu. 
H. To VAi.B»TtMB Bakvholohsw, of Great MarH)orougb Street, for 
his Iroprorement in diades for tamps, Ac. 
To JoBH GKleoaT Hamcoce, of Blraniiigham, jlate^ beading and 
canister hinge manuikcturer, tor a new elastic rod for umbndlas 
ud other like purposes. 

S3. To T&oitis, of Vail Grave, ClielKa, Esq. for Us process of 

rMdering laoots, shoes, and other articles, water-pro6f: 
ToDaviD ReDMUiTD, of Gredc Street, 8iAo,en^tteeT, for improve, 
meuts In the construction and manu&cture of hinges. 
39. To Ei.iJ*H Gallowat, of the London Road, Surrey, engineer, fiir 
1897, a rotatoiy steam-eogLae. 

Jan. 9l To Jobw Wai>ivo,of Ipswich, ar^tect,fiir_lmpn>>reDientBlii win. 
dow BBslies and fesmes. 
11. To James FaAzza, of Houndsdib^, engineer, for tn Improved me- 
thod of constructing espsttins and winAflsses. 
To Jahbb Frjuseb, of Houndsdltch, eoglBew, for an iinproTed me. 
thod of coostructitig boUws for steant^ngines. 
IB. To WiLi.iAH WiLMOT Haj.1, of Baltimors, America, at present 
redding in Westmiast«r, for an engine fiir mooring and piopell. 
ing ships, buts, earri^^ niilU, uid maohitMiy ttf e>ver7 kind. 
To' William Hobson, of Markfietd, StamfbM Hill, Middlesex, for 
an improved method of paving streets, lanes, roads, and caiiiage. 
■ wa^ in generaL 
To James NBvii.LZ,.of New Walk, Sliad>ThaDies, ei^^neer, for an 

improved carriage, to be woikod or piop^M by meana of steam. 
To WiLLiAU Mason, of Castle Street East, Oxford Market, West, 
minster, patent axletree-makelr, fbr Improvements in the con. 
stniction of those axletreea and boxes for carriageB known bj the 
names of mail-axietrees and boxes. ■ ■ 

16. To BoBEBT CoFELAMU, of Wilmington Square, Middlesex, for itn- 
pTovements on a patent already obtiUned by Um for comliinations 
of apparatus for gaining power. 
VA. 1. To BoflBBT BASLor of JuljUee Place, Chelsea, for a new combioa- 
tloD of machinery, or new motion for superseding the necessity uf 
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Ite wB— lycnat te iWiBxigliW. naA for ottwyutyea where 
puTBT is re^niisd* 
Feb. 1. To JoHV Fredzugk Davikul, A^ itf Qvwm Street, B«dlsd 
Bqnam £« aaffwrkmaU^ia Uw swuftcUira sf- gM ' 
Tw JoMX OuiMMi of DiiUli^ Ibi JbifiMMBMnts in the coDBtnicUiw 
•( whtela fa Atring nuMatty ivpdU b]> mUr «<iriiid, also 
■pfikibJt to pinpdtiog beiitt, tai. 
to VM>r» HianiusM of N«toca«ClMip<»-Tjaai nul;er..iiiuiDer, 
and wind- 



To UoBZKT Stiu.u(«, Cleifc miiuftar of 6fM«n( in Ajrshlie, 

and Jami* SvikuWi. CT gi i wtn of O l t iw, S« iiD|menat) 

in air-MglBM fiw aioriag of at/itatiy- 
To Jmot Wbitx of SouUduaiitai, wigliwcr wd ire»<bunder, fiir 

imptomnmts in tlw Mmtniotioa af piabnuMrbncbta Ibr putnpa. 
To Suicu. Fjjuxm, Axgyi» Timx, JLMfjln Straet, Weatminater, 

broosiat, ibr impTOTenMaU in Ow conatnidiMi of knpi. 
X To AvTOiiB Adoivhx Mabch-lih Makkbot, of No.3&Norfbllc 

Strest, Strand, tor ixa^rattd macWittiry fiir tfoiidng or cuttdng 

wood Into all kjwda of monhUngB, rata 

fluted innk 



iMt ^ Patents granted m iScotlandJran l»t& Jtetxmber 18S6 
to a*th Febntan/ 18S7. 

Decia. To JMRaYAiaiKLi. of Broad Wall, in the porbbofChriat Church, 
Surrey, private person, fbr " certain impravcinents in apparatus 
Ibr cooUng and beating fluids." 
I<L To Henkt CHAU.EI I.ACX of Manchester, in the county palatine 
ai lAucaater, coach-mastra, &r " a new apparatus on which to sua. 
paid carriage bodies.". . . , 
To Tboiub Machzll of Bemera Street, Oxford Street, in the 
county of Middlewx, niFgeon, fi>r '' cotain Improreniemta on b^ 
paratua appUe^k to the burning of oil and other Inflanun^ile 



M. To CoMix-iaDE FiEBAE DennnKouci of Leicester Square, in the 
cottnty of Middleaex, Eaq- for an Invention communicated to him 
by a foreigner reii^ng abroad, *^ of an qiparatiu adapted to cool 
wort or must prerioiti to Ita being set to imdergo the proceaa o£ 
fteneOtation, and alao Ibr the [mrpoae cf condenring the steam 
arlMng from itSIa during the proceat of distillation.'' 

Sg. To Count Adolpse Euatiri: de Rosen, of Prince's Street, Ca- 
vendish Square, in tlie county of Middlesex, for an invention 
(onunwucatod to him by a fbr^lgnei' miding Abiond, " of anew 
ep^ae for copununlcaLLDg power to answer the purpose* of a »t«ua> 
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To Wnxiuc Bon rf Brad amal, In the dtj of Eondon. £iq. 
fiHT u certain impniTemaiti in pnpiBb^ tatts and ih^ uid other 
■ UHjt WDbmfli^i^bedkfc" 

Jan-U. Z^lAumr BiGMAkiMcnrFAMnAnrfAddl«8tMet,iiitliedtTof 
Londm, ilB wiilii— i. te "mi iupriiTCd winding madune.'* 
ToBHovPooKKoftfaePstBit-Offiee, LInaaIn'* Inn, in the coimty 



I17 ■ fbnlpicr icridi^ almad, ** cf cotaln ')|pfm 



, wed, cotton, wwte allk, ihort it^dea, benp, or ttx, ot laj stber 

flbram Mteriala, ot mixtures tbeTeoC." 

V«h>- S. To Jonr FsmuucK Durrati. rf Oowcr Street, PidliiiJ Sqiuoe, 

Id the ooiinty of MJddlwcK. l£aq. br *' oertain Impsorementa in 

the manidhcture of gw fiv the puipoaw at IHiiinlMlliiii" 

To Haougk OB JoxM of WmbigtaiH rnttnii ijliwiir. ftr " cov 

tdn Inqoorenieata in maddaHyiv appantui ftr -pngmtagn- 

*Uig(,«nd iiv ajdnning, twitting, and twfailng flhrana ritwtwiif" 

7. /[it Jahxb FxAcm of flotmdiditc^ in Oe dt; of LoidoB, eaj^BMr, 



1& To BounT Bsimuittt, minister of Odaton, in the eounij of Ayr, 
North Britain, ttod Jajczb STiKLiaa, ei^iaea' in flfa^mr, hi Itm 
coaiAj a£ Lanark, North Britain, fiir "* certain iminoveniMti In 
■ir^i^nea. Bar the morii^ (rf madiinery." 

1& To Jamk* FuiBK of Houndaditdi, in the dty of London, fbr "aa 
improred method of construcUog capMaoB and windliritirn" 

S4. To RoBEmT Bush and Wii,i,iam Knf a WXarLST of Leeda, In lh»-' 
countj of York, fiaz-qnnnen, &r " cotain im^toTaBHti k) ■•- 
dtiiteiy fin- heckling at dreadnft and fiir braakiilg, ^rrrHnBg. W 
fi^Miiing hemp, flax, or flbrpus fluhatances*'* 



LIST OF PLATES. 



FUTIl I>.F%. 1-5. Utile A 

6-B. Awn d* the Seedreawl <tf $tlp» pmuta. 
la Anatina TiUoduacuIa. ' 

It. Teneruids Nudeua. 
IL Illustntiona of Dr Grant's Obeervationi on Spcmpa. 
IIL Fig. 1. Eruption rfAmetkan Lake*. 
3. Libellullte of SolenhoSen. 
. IT. niuBtraiUana <f Hr Scm^abr'a dMerr^tma on Baiobows. 
V. ExpIan«toi7 of Hr Badow'a view rfMagnetiwii. 



M.— Want of room haa obliged us to deb}' sevuil Artidea Mid 
Notices of New FtablicationR, uid iUra to Unit more than usual the Bdratlfic 
JnteUigence. 
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INDEX. 

AiXL, Dr Cl«ri(, hi* Mommt cf a oAmmI araag moiug kiHed io 8if 

rnabv, 371. 
Air, Mr H. Mnkle'i nperineittH whh ntpeet to die ^ecifte bnt of, 3ML 
Atexander, Contet J. £q liia notice i^ardii^ At Little Andnoan Hand, 

U. 
AtUgatm-, Mr Aodabon'i obaerratloiu on the oatund Idttoiy of tbc^ 270, 
AndaBBn, little. Comet Alexander's notice regarding i^ 43. 
Anatina nOosiuscnla, deacriptioii o( 370. 
Arctie tea and ice, Dr Latta'a obeemtiona mi tbe, 86. 
'■ Mr Sooreaby'fl remarks ea Dr Latla'a obaemttaaq on 

tlMiSeS. 
Amrtt, 6. A. Wa&M', Eaq. lua aDeeunl <rf a toiar to tbeMwtb of Fnace 

and tho. Pftmaet, 341. 
Arsenic, J. L. BOTzding'l remaika on its detecdon in caaea of faimjAkg, 

338. 
Arti, noticea in tb^ 207, S9& 
Aetema ratena, noliee n^u iS a g, 304. 
AatMnomlcd ealcalator, notice raspectii^ Mr Innea'a, 211, 
Audabaii, Mr J. 3^ hia accownt of tlie habits of tbe turicey bozaaid, 172: 

— obeerrationa on the natural faiatcny of the alHgatw, ^O— notice 

regar^ag Ins intended work on American ornithology, 210. 

Banks, Sir Joaeph, Baron Cnviei'a hiatorical el<^ of, I. 

Bavlow, Mr P., lua account of experimenta and obeemtlons <m ihi mag- 
netic needle made dmiiig ^017*8 third voyage, with remuks, 347.^ 
hia obaerrationa on the ddes in the upper part of the Tfaunea, 48. 

Beed-tiee, a non-condacttn' of lightning, 392. 

^endina, J. L., his remarks on the detection of orwnic, 338. ' ' 

Kannth cob«lt-<H«, description of, 200. 

Hota, Mr G., his account (rf a vMt to the glaciers of Jnstedal and tbe 
Mantle cJLodal, 255. ' 

BoDnet, Charles, Baron Curler's biographical memoir dt, 213. 

Botany, noticea in, 207, 395.' 

Boa6, Dr A. his obsemticHit on serpentine and diaU^e rocks, 966. 

%om^ a new substance discorered in sea watw, 801. 

Bnch, Banu Voa, his obowntioi^ made daring « riait to Madwra, 78. 
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Bndmno, D^ Eaq. hU Bcoount of fieeh waMr found in the set far hma 
laiid.3S9. 

CelMtial phenomeiia, firom Jaa. 1. to April 1. 1827, 186. — from April I. 

to Julf ]. »87. 
Gdmita; t^ oni^ a»d DRtiniWBtty, S05. 
Cbranietiy, noticei in, 193, 

God, 'M> KiirtM'a obMmtimw and experiment* op tb« (li£%eat lauia 
. . dr,J»CU-ofH0^niiB,19& 
CockleB, Mr Tremlyan's renurki on tboM found in Yorkabire st a dis- 

tHiee fhm-tbt tm, S67. 
C^doured shtdowt. Mean ZwbAk* ud Tmchad'a obMmuiimKa^ 367. 
Goniometer, Profrnw Leslie's deuaiptiwi of the, 381. 
Cmdierito found in Norway> 199. 
CrTttduitioli of n^iliaM ud «Mib<H»t« oSlmi, 197. 
Cnriw, Beron G., his historical eli^ of Sir Joseph Bank^ l.^-Jus hio- 

gT^blcal nietnoir erf Chdrie* Bwmet Wd H. B. de SausauN^ SIS. 

Darwar, gwgnosticsl stntctnn of the countrjr utmnd, 191.. 

Dao, Mr David, his account of the affinities of the Empetree, 59. — re- 

mariia on the riiubarii, puiple-cooed fir, and mnstard-tra^ 304.— 

deaeription of the genus Mal«sl|erbiiy 330. 
Dwij^ Rer. S. Edwards, Ida account of tlie ^rup^ioa of two lakes' in 
1, 146. 



Egyptian andqnitiei in the Lirerpool museum, S93. 
EnpMrea, Mr D. Don's remarks on the affinities of the, 59. 
En^irion of lake* in Amerioa, Mr Dwi^'s ccconvt of thor 116. 
EamariE, Frideauvt bis ramarks relative to the ^logical biatoiy of tba 

eartb^ 107. ■ . 
EM»y on tfae Tkemy of the EarlJi, notice reepectmg a new transUtioo of 

Cnvier's, with notes and illustntions bjr Professor JantesaD, 400. 
Eeaer, Dr C. H, Ludwig, bis remarks on the luminouraess of the eyes ctf 

animals, 164. 
SzpacUdon, orariand An^ information respecting tbe, 161. 
, C«4tt Parry's intended one to tbe North Pole, Dr LatteV 

remarks on, 80. - 

Eyes of animals, Dr Eaeer's remarks on their luminonsness, 161. 
Eye;« H. Provost's -cooaider^tioiis regarding the sMaii^ of .th9«e of tlw 

cat and di^ ?97. ■ ' 

I^ln^, M. I'ertoon's instracttoBkAir Mlleeii^ nd piwerriii^ S90. 
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Geology, notices io, Id4. 

Geoktgy ot Sussex, notice reapecting Mr Mantell's work on the, 402. 

Geoh^cal history of the earth. Professor Esmark's remsrks tending to 

explain the, 107. 
Geological obserratioDB relative to the countries discoTered by CE^tnios 

Pany and Rosst I^Fessor Jameson's, 104'. 
Glaciers of Justedal, Mr Bohr's account of a nsit to the, 255. 
Glass, easy mode of cutting, 207. 
Gold, its diatribntion in the Undian Mountains, 197. 
Grahain, Dr, his list of rare plants flowering in the Edinburgh Botanic 

Garden, 184, 38B. 
Graphite, new mode of applying it in drawings, 398. 
Grant, Dr R, E., his observations on the structure and fHinctions of the 

sponge, concluded, 121. — description of two new sponges, 303. — 

description of Octopas ventricoaus, 309. 
Greensand formation in Sweden, 196. 
Gnillemin, M. his account of a gelatinous quartz, 324. 

Hydn^^nqthy, notices in, SOI, 392. 

Hynna cave di^vered on die banks of the Garonne, 197; 

Hyienas, ProEessor Bnckland and Capt. Sykes on the interior of the dens 

of living, 877, 
Hj^^meter, Mr Metkle on the use of a simple syphon as a, 366. 
Hygrometers and evaporation, Mr H. Meikle's remarks and experiments 

relating to, 22. 

Ice, thickness of salt-water, 202. 

Innes, Mr Geoi^, his calcnlationa of celestial phenomena from Jan. 1. 

to April 1. 1827, 188.— from April 1. to Jidy 1. 18^7, S8'7. 
losecta, drcnladon discovered in, 202. ' 

Iodine and lithia in the mineral springs of Theod<wedntl, S02. 
Irish forse, broom, and yew, different from British, 207. 
berine and iron sand in Cheshire, 200. 
Ivory, mode of etching and dyeing figures on, 399. 

Jameson, Professor, bis observations on the geplt^y of the conntriea ilis- 

covered by Captoins Parry and Ross, 104. 
Jameaonite, Mr H. Rose's account of the chemical compowtion of, 341. 
Jet discovered in Wigtonshire, 197. 

Karaten, M., his obaervatioiis and experiments on the difierent kinds of 
coaH280. 
JA>IUAR-r — HABCH I8S7. £ e 
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Latta, Dr Thomas, his obserrations on the Arctic Sea and Ice, 66. 

Lead mines of the soatb of Spain, Mr Witham'e remarks on the, 375. 

Leecb, notice regarding a species of, 20S. 

Leslie, Professor, his enumeration of instramenta necasary for meteoro- 
logical obeervationB, 141. — on the coniometer, 381. 

Libellnlite, account of one found at Solenhofieo, 195. 

Lindsay, J, Esq. his meteocoli^ical observalioae made in Jamaica, 317. 

Longcbamp, M., his remarlis respecting nitre, 193. 

LuminouBness of the eyes of animals, Dr Eeser's remarks on dw, 164.-~ 
M. Prevost's observations on the same subject, 297. 

MacgillivTfty, Mr W., his descr^tion of two spedes of Conchifera, 370. 

Macvicar, Mr John, his account of the seed of Stipa pennatat 343. 

Madeira, Von Bnch's obserrations made during a risit to, 73. 

Magnetic iron-ore, a bill of, in Siberia, 196. 

Magnetic needle, Mr Barlow's account of experiments relative to its ra- 
riation and intensity, made during Parry's third voyage, with re- 
marks, 347. 

Maleeherbia, Mr D. Don's description of tbe genns, 320. 

Mathematical and asttonomical tables, notice regarding Mr Galbraith's, 
404. 

Mathematics, notice regarding a work of Baron Dupin's on, SOS. 

Mannree, their effects on the qualities of plants, 397. 

Meikle, Mr Henry, bis remaiks and experiments relating to h^jometers 
and ev^Kmtion, 22. — on the eipetimenta to determine the specific 
heat of air under roliime and under pressure, 338. — remarks on the 
use of a simple syphon as a barometer, 366. 

Meteors seen in India, 191. 

Meteorological obgerrBtioDs, Professor Leslie's remariu on the mode of 
conducting, 141. — made in Jamaica by Mr J. Lindsay, 317. 

Meteorolt^, notices in, 191. 

Mineralogy, notices in, 197. 

Mustard-tree, Mr D. Don's account of it, 306. 

Natural philosophy, notices in, 391. 

Nitre, notice regardmg M. Longchamp's opinion as to its formation, 193. 

Octopus Tentricoeus, Dr Grrant's description of, 309. 
Orang outang, Dr Abel's account of one killed in Sumatra, 371. — no- 
tice respecting tbe some, 207. 

Parry, Captun, Dr Latta's obserratioos on his intended expedition to 
the North Pole, 86. 
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Patents granted in Engbaid, frcwi ISth September to 16th November 

1836, Sll ; from 8th December 1826 to ISth Janoiuy 1BS7, 407. 
gnmted in Scotland, fr«» 9th September to 8th November 1836, 

212 ; from ISth December 1606 to S4th FebitnTf 1827, 409. 
PhoephoniB dkcovMvd in kelp, 194. 
Plants, Dr Graham's list of raia ones flowering in Ae Edinbm^h Botanic 

Garden, 184, S86. 
Platina, geognostical poeition of, in America, 197 ; ia Siberia, 199. 
Prevost, M. Benedict, lus obsemtiona regarding the shining of the eyes 

of die cat, and other aaimak, 297. 
Purple-coned fir of Nepal, Mr D. Don's account of the, S06. 
Publicatiom new, 208, 400. 
Pyrodilore, DeacripUon and Analysis of, 342. 

Quartz, Mr GuiBemin's account of a gelatuione, 324. 

Rainbows, Re*. Mr Sooreaby's description of remarkable, 235. 
Repulsion of beat invnaely as the squue of the distance, 391. 
Rhubarb, Mr D. D<m'a remUks on, 304. 
Royal Society <^ Edinbnrgb, proeee^ngs of the, 190. 
Roee, M. his account of the chemical cotnpoaitioa of zinkenite andJame- 
sosite, 341. 

SauBsure, Horace BenecUct de, Baron Cuvier'e fiiognpbical Memoir of, 
213. 

Scoresby, Rer. W. his deecriptioii of remarkable rainbows, 235; re- 
marks on Dr Latta's obserratiane on the Arctic Sea and Ice, 383. 

Selenium in red c<^per-fM«, 201. 

Serpentine and diallage rocks, Dr Bone's obserratione on, 265. 

Sheila, marine, found 300 feet above the lerel of the aea, 195. 

Silica in sprioga dissolved by carbonic acid, 392. 

Smith, Dr, queries respecting the hyena proposed by him, 304^ 205. 

Sponge, Dr Grant's obaervationa on its etnicture and functions, 121. 

Sponges, Dr Grant's deecripti<ni of two new species of, 203. 

Spider, account of a narcotic spedes of, 206. 

Stipa pennata, Mr Macvicar's account of its seed, 343. 

Stomach of birds, instance of remarkable power of the, 306. 

Straw, account of the growth and preparation of that used in the Tuscan 
trade, 380. 

Sulphate of iron, magnificent crystals of it found U Bodenmus, 200. 

Sword-fish, notice of one caught in the Frith of Forth, 202. 
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TidM in tbfl river Thsmei, Mr Biriow's obsemtioiu regarding the, 49. 

Tit-laric caugfatBt wb, 393. 

Tour to die w»th of Fnmce and the Fymiees, Mr Afnott's, 211. 

TreMhsell)' M. bia rematka «i colound ihadowB, 3S. 

TrevelyBii, W. C. Esq. his remarica on the marine cockles found in Yoric' 

ehire, at a distance from the aea, 367. 
Turnbull) Alexander, Esq. his notice ra^wcUng the geological straetore 

of the country anmnd Danrar, 194. 

Vegetation, account of its eatabliahment at die surface of the globei 64. 

Venerupis nucleas, description ol, 371. 

Vultnr ama, Mr Audubon's account of the habits of, 172. 

Vulture shot in Svmenetshire, 806. 

Water fresh, found in the aea &r from tand, 369. 

Waterspouts in the Irish Channel, 193. 

Wetnerian NatOTBl Hiitory Society, proceedings of the, I 91, 389. 

Winds in the polar re^ns, 193. 

Witham, H. Esq. his remirks on the lead mines of Spain, 375. 

Wohler, F. his description and analysis of pyrocAlar e, 341. 

Zinkenile, M. H. Roae's account <^ ite chemical composidoD, 34t. 

Zoology, notieea in, SOS, 393. 

Zschddie, M. Us remarks on coloured shcdowi, SS. 



F. NzltL, Printer. 
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